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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: U.S. Patent No. 6,884,434 

Title: TRANSDERMAL THERAPEUTIC SYSTEM WHICH CONTAINS A 

D2 AGAONIST AND WHICH IS PROVIDED FOR TREATING 
PARKINSONISM, AND A METHOD FOR THE PRODUCTION 
THEREOF 

Issue Date: 26 April 2005 

Inventors: Walter Muller and James V. Peck 

Assignee and Owner: LTS Lohmann Therapie-Systeme AG and Schwarz Pharma Limited 
Licensee and Agent: Schwarz Pharma Limited 

Office of Patent Legal Administration 
Room MDW 7D55 

600 Dulany Street (Madison Building) 
Alexandria, V A 22314 

APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. §156 

Pursuant to Section 201(a) of the Drug Price Competition and Patent Term Restoration 
Act of 1984 (35 U.S.C. §156), Schwarz Pharma Limited, requests an extension of the patent term 
of U.S. Patent No. 6,884,434. The relevant facts establishing the authority of Schwarz Pharma 
Limited to file this Application for Extension of Patent Term in accordance with 37 C.F.R. 1.730 
are set forth below: 



RECEIVED 

JUL 6 2007 

OPLA 



• Schwarz Pharma AG received a license under U.S. Patent No. 6,884,434 from Aderis 
Pharamceuticals, Inc. (formerly Discovery Therapeutics, Inc.) effective 17 July 1998. This 
license was assigned to Schwarz Pharma Limited on 30 December 2002. 

B9/28/2B87 TDEYU BB8BB8B1 BB875B 6684434 

• Schwarz Pharma AG received a license under U.S. Patent ^^^^{^"^^434 ff^^^S 

Lohmann Therapie-Systeme AG, effective 25 January 1999. This license was assigned to 
Schwarz Pharma Limited on 30 December 2002. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: 
Title: 

Issue Date: 
Inventors: 

Assignee and Owner 

Licensee and Agent: 

July 6, 2007 
TRANSMITTAL LETTER 

Office of Patent Legal Administration 
Room MDW 7D55 

600 Dulany Street (Madison Building) 
Alexandria, VA 22314 

ATTN: Mary Till, Esq. 

Dear Ms. Till: 

In support of the Application for Patent Term Extension of U.S. Patent No. 6,884,434, 
Applicants submit the following: 

1 . PTE Application (being submitted as one original and two additional copies thereof) 

2. Exhibits A-0 

3. Duplicate Fee Transmittal Sheet 

Applicant certifies that the two additional copies are identical to the original being 
submitted. 



U.S. Patent No. 6,884,434 

TRANSDERMAL THERAPEUTIC SYSTEM WHICH CONTAINS A 
D2 AGAONIST AND WHICH IS PROVIDED FOR TREATING 
PARKINSONISM, AND A METHOD FOR THE PRODUCTION 
THEREOF RECEIVED 
26 April 2005 .11" 6 2007 

Walter Muller and James V. Peck ^"^PLA 
LTS Lohmann Therapie-Systeme AG and Schwarz Pharma Limited 
Schwarz Pharma Limited 



!jUL 6 2007 
OPLA 



Respectfully submitted, 





. Timolliy^eane 
Registration No. 27,808 



Enclosures 

cc: Dr. Sabine Krohn 



• Schwarz Pharma AG, through Schwarz Biosciences, Inc., is the holder of the regulatory 
approval granted for the NEUPRO® transdermal system for the treatment of the signs and 
symptoms of early-stage idiopathic Parkinson's disease. 

• On 04 October 2000 and 20 November 2000, Walter Muller and James V. Peck (the 
inventors of the subject matter claimed in the U.S. Patent No. 6,884,434) assigned to LTS 
Lohmann Therapie-Systeme AG and Discovery Therapeutics, Inc. all rights in Serial No. 
09/647,290 (issued as U.S. 6,884,434). This assignment was recorded in the United States 
Patent and Trademark Office on 28 November 2000 at Reel 01 1 139, Frame 0596. A copy 
of this assignment is attached as Exhibit A. 

• On 04 January 2002, Discovery Therapeutics, Inc. changed its name to Aderis 
Pharmaceuticals, Inc. This name change was recorded in the United States Patent and 
Trademark Office on 23 July 2002 at Reel 013107, Frame 001 1. A copy of this name 
change is attached as Exhibit B. 

• On 14 July 2005, Aderis Pharmaceuticals, Inc. assigned to Schwarz Pharma Limited all 
rights in U.S. Patent No. 6,884,434. This assignment was recorded in the United States 
Patent and Trademark Office on 20 July 2005 at Reel 016283, Frame 0716. A copy of this 
assignment is attached as Exhibit C. 

• LTS Lohmann AG has executed a power of attorney in favor of Schwarz Pharma AG 
(parent of Schwarz Pharma Limited), authorizing the filing of the present Application for 
Extension of Patent Term of behalf of LTS Lohmann AG. A copy of this power of attorney 
is attached as Exhibit D. 

• LTS Lohmann Therapie-Systeme AG and Schwarz Pharma Limited have each executed a 
power of attorney in favor of Harness, Dickey, & Pierce, PLC. Copies of these powers of 
attorney are attached as Exhibit D. 
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The following information is submitted in accordance with 35 U.S.C. § 156(d) and 
37 C.F.R. 1.740 to 1.74L For convenience, the formal requirements of 37 C.F.R. 1.740 are 
specifically set out below and underlined in accordance with the numerical format set forth 
therein. 

(a) An application for extension of patent term must be made in writing to the 
Director, A formal application for the extension of patent term must include: 

(1) A complete identification of the approved product as by appropriate chemical and 
generic name, physical structure or characteristics; 

The approved product is NEUPRO® (rotigotine) 2 mg/24 hr., 4 mg/24 hr., and 
6 mg/24 hr. transdermal systems. Rotigotine is the active ingredient in the NEUPRO® 
(rotigotine) transdermal systems. Rotigotine is further identified as follows: 

The chemical name for rotigotine is (6S)-6-{propyl[2-(2-thienyl)ethyl]amino}-5,6,7,8- 
tetrahydro-l-naphthalenol. The CAS registry number for rotigotine is 99755-59-6. 

U.S. Patent No. 6,884,434 identifies rotigotine by the alternative name of (-)-5,6,7,8- 
tetrahydro-6-[propyl-[2-(2-thienyl-ethyl]amino-l-naphthalenol. 

The generic name of the active ingredient in NEUPRO® (rotigotine) transdermal systems 
is rotigotine. Rotigotine is the U.S. Adopted Name (USAN) and Intemational Nonproprietary 
Name (INN) for this compound. 

The molecular formula of rotigotine is C19H25NOS. 

The molecular weight of rotigotine is 315.48. 
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The structural formula of rotigotine is: 




Rotigotine is the active ingredient in the approved product, NEUPRO® (rotigotine) 
transdermal systems, as illustrated in the approved package insert and patient package insert 
attached as Exhibit E. As illustrated in Exhibit E, the NEUPRO® (rotigotine) transdermal 
systems are composed of three layers: (1) backing film; (2) drug matrix; and (3) protective liner. 
The drug matrix layer contains the following inactive ingredients: ascorbyl palmitate, povidone, 
silicone adhesive, sodium metabisulfite, and dl-alpha-tocopherol. 

(2) A complete identification of the Federal statute including the applicable provision of 
law under which the regulatory review occurred . 

The approved product, the NEUPRO® (rotigotine) transdermal systems, were subject to 
regulatory review under Section 505(b) of the Federal Food, Drug and Cosmetic Act 
("FFDCA"), 21 U.S.C. §355(b), as amended. 

(3) An identification of the date on which the product received permission for 
commercial marketing or use under the provision of law under which the applicable 
regulatory review period occurred. 

The NEUPRO® (rotigotine) transdermal systems were approved by the Food and Drug 
Administration ("FDA") for commercial marketing pursuant to Section 505(b) of the FFDCA on 
09 May 2007. A copy of the letter from the FDA, dated 09 May 2007, setting forth the approval 
of the product is attached as Exhibit F. 
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(4) In the case of a drug product an identification of each active ingredient in the 
product and as to each active ingredient a statement that it has not been previously 
approved for commercial marketing of use under the Federal Food. Drug, and 
Cosmetic Act, the Public Health Service Act or the Virus-Serum-Toxin Act or a 
statement of when the active ingredient was approved for commercial marketing or 
use (either alone or in combination with other active ingredients), the use for which 
it was approved, and the provision of law under which it was approved. 

The only active ingredient in the NEUPRO^^^ transdermal systems is rotigotine, which 
has not been approved previously for commercial marketing or use under the FFDCA, the Public 
Health Service Act, the Virus-Serum-Toxin Act, or any other federal statute. 

(5) A statement that the application is being submitted within the sixty dav period 
permitted for submission pursuant to S1.720ff). and an identification of the date of 
the last dav on which the application could be submitted. 

The present Application for Extension of Patent Term is being submitted within the 
sixty-day period permitted for submission under 37 C.F.R. 1.720(f). The FDA approved the 
commercial marketing and use of the approved product, NEUPRO^*^^ (rotigotine) transdermal 
systems on 09 May 2007. The sixty-day submission period ends on July 7, 2007, however, 
because the deadline falls on a Saturday, the present application for extension of patent term can 
be timely submitted on Monday, July 9, 2007. As demonstrated by the signed Certificate of 
Hand-Delivery, this application for Extension of Patent Term is timely submitted. 
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(6) A complete identification of the patent for which an extension is being sought by the 
name of the inventor, the patent number^ the date of issue, and the date of 



expiration. 



U.S. Patent No.: 



6,884,434 



Title: 



TRANSDERMAL THERAPEUTIC SYSTEM WHICH 
CONTAINS A D2 AGONIST AND WHICH IS 
PROVIDED FOR TREATING PARKINSONISM, AND 
A METHOD FOR THE PRODUCTION THEREOF 



Issue Date: 



26 April 2005 



Expiration Date: 



18 March 2019 



Application No.: 



09/647,290 



Application Filing Date: 18 March 1999 (35 U.S.C. §371 Date: 28 November 2000) 



(7) A copy of the patent for which an extension is being sought, including the entire 
specification (including claims) and drawings. 

A copy of U.S. Patent No. 6,8845434, the patent for which extension is being requested, is 
attached as Exhibit G. This copy contains the entire specification (including claims) for U.S. 
Patent No. 6,884,434. There is one drawing in the U.S. Patent No. 6,884,434. 

(8) A copy of any disclaimer, certificate of correction, receipt for maintenance fee 
payment or reexamination certificate issued in the patent 



No disclaimer, certificate of correction or reexamination certificate has issued for U.S 
Patent No. 6,884,434. 



Inventors: 



Walter Muller and James V. Peck 



Assignee and Owner: 



LTS Lohmann Therapie-Systeme AG and Schwarz Pharma 
Limited 



Licensee and Agent: 



Schwarz Pharma Limited 
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(9) A statement that the patent claims the approved product or a method of using or 
manufacturing the approved product, and a showing which lists each applicable 
patent claim and demonstrates the manner in which at least one such patent claims 
read on. 

U.S. Patent No. 6,884,434 claims a transdermal therapeutic system. Each applicable 
patent claim is set forth below together with a showing of the manner in which each applicable 
patent claim reads on the approved product. 

Following is a detailed explanation of how Claims 1, 5, 7, and 14-15 read on the 
approved product. 

Exhibit H provides a summary of the NEUPRO® transdermal system components, 
redacted from a complete list of the amounts and components provided in the 19 January 2005 
NDA submission. 

Exhibit E provides the package insert and patient package insert as provided in the 
09 May 2007 approval letter. 

Claim 1. A transdermal therapeutic system comprising a self-adhesive matrix 
layer containing the free base (~)'5,6, 7,8-tetrahydrO'6-[propyl-l [2-(2- 
thienyl) ethyl] amino] -1-naphthalenol in an amount effective for the treatment of the 
symptoms of Parkinson's syndrome, wherein the matrix is based on a an acrylate-based 
or silicone-based polymer adhesive system having a solubility of>5% (w/w) for the free 
base (-)-5,6, 7,8-tetrahydro-6-[propyl-[2-(2-thienyl)ethyl]-amino]-l-naphthalenol, all of 
said free base being present in the matrix in the absence of water; a backing layer inert 
to the components of the matrix layer; and a protective foil or sheet covering the matrix 
layer to be removed prior to use. 

NEUPRO® transdermal system: The 09 May 2007 NDA approval as provided in 
Exhibit F states that the NEUPRO® transdermal systems contain rotigotine free base and are 
approved for treating the symptoms of early-stage idiopathic Parkinson's disease. As illustrated 
in Exhibit H, the matrix is composed of silicone pressure-sensitive adhesives and rotigotine is 
dispersed in this matrix. As further illustrated in Exhibit H, the NEUPRO® transdermal systems 
contain >5% (w/w) rotigotine free base. As illustrated in Exhibit H, purified water used during 
the manufacture of the transdermal system is not present in the finished product. As illustrated 
in Exhibit E, the NEUPRO® transdermal systems contain a flexible, tan-colored backing film, 
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consisting of an aluminized polyester film coated with a pigment-layer on the outer side. As 
further illustrated in Exhibit E, the NEUPRO® transdermal systems contain a protective liner, 
consisting of a transparent fluoropolymer-coated polyester film . . . removed just prior to 
application. 

Claim 5. The transdermal therapeutic system of claim 1 wherein the silicone- 
based polymer adhesive in the matrix layer further comprises additives to enhance the 
solubility of (-)-5,6, 7,8-tetrahydrO'6-[propyU[2-(2'thienyl)ethyl]amino]-l'naphthalenol 
in the form of hydrophilic polymers or glycerol or glycerol derivatives. 

NEUPRO® transdermal systems: As illustrated in Exhibits E and the NEUPRO® 
transdermal systems comprise the hydrophilic polymer povidone. 

Claim 7. The transdermal therapeutic system of claim 5 wherein the silicone- 
based polymer adhesive contains between 5 to 25% (w/w) (~)'5,6, 7,8-tetrahydrofpropyl- 
[2-(2-thienyl)ethyl] -amino] -1-naphthalenol 

NEUPRO® transdermal systems: As illustrated in Exhibit H, the NEUPRO® 
transdermal systems contain between 5 to 25% (w/w) rotigotine free base. 

Claim 14. The transdermal therapeutic system of claim 5, wherein the 
hydrophilic polymer is selected from the group of polyvinylpyrrolidone, a copolymer of 
vinylpyrrolidone and vinylacetate, polyethyleneglycol polypropylene glycol cind a 
copolymer of ethylene and vinylacetate. 

NEUPRO® transdermal systems: As illustrated in Exhibit E, the NEUPRO® 
transdermal systems contain povidone. As provided in Exhibit I, povidone is synonymous with 
polyvinylpyrrolidone. 

Claim 15. The transdermal therapeutic system of claim 14 wherein the 
hydrophilic polymer is soluble polyvinylpyrrolidone, and wherein the soluble 
polyvinylpyrrolidone is present in the active substance-containing matrix layer at a 
concentration of between 1.5 and 5% (w/w). 

NEUPRO® transdermal systems: As illustrated in Exhibit E, the NEUPRO® 
transdermal systems contain between 1.5 and 5% (w/w) povidone. As provided in Exhibit I, 
povidone is synonymous with polyvinylpyrrolidone. 
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(10) A statement beginning on a new page of the relevant dates and information 

pursuant to 35 U>S.C. S156(g) in order to enable the Secretary of Health and Human 
Services . , , to determine the applicable regulatory review period as follows: 

(i) For a patent that claims a human drug. . . product, the effective date of the 
investigational new drug (IND) application and the IND number; the date on 
which a new drug application fNDA) . . . was initially submitted and the NDA 
■ . . number, and the date on which the NDA was approved 

The Investigational New Drug Application ("IND 47,852") for the approved product, the 
NEUPRO® (rotigotine) transdermal systems, was submitted to the FDA on 26 April 1995. A 
copy of the letter transmitting IND 47,852 to the FDA is attached as Exhibit J. The FDA 
accorded IND 47,852 a date of receipt of 27 April 1995. A copy of the letter from the FDA 
acknowledging receipt of IND 47,852 is attached as Exhibit K. Accordingly, IND 47,852 
became effective on 27 May 1995. 

The New Drug Application ("NDA 21-829") for the approved product, NEUPRO® 
(rotigotine) transdermal systems, was submitted to the FDA on 19 January 2005. A copy of the 
letter transmitting NDA 21-829 to the FDA is attached as Exhibit L. The FDA accorded NDA 
21-829 a date of receipt of 28 January 2005. A copy of the letter from the FDA acknowledging 
receipt of NDA 21-829 is attached as Exhibit M. 

The NDA 21-829 for the approved product, NEUPRO® (rotigotine) transdermal systems, 
was approved on 9 May 2007. A copy of the approval letter from the FDA is attached as 
Exhibit F. 
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(11) A brief description beginning on a new page of the significant activities undertaken 
by the marketing applicant during the applicable regulatory review period with 
respect to the approved product and the significant dates applicable to such 
activities. 

A description of significant activities undertaken by the marketing applicant, 
Schwarz Biosciences, Inc., during the applicable regulatory review period with respect to 
the approved product and the significant dates applicable to such activities are set forth in 
Exhibit N. Exhibit N is divided into two parts as follows: (1) IND 47,852 Chronology 
and (2) NDA 21-829 Chronology. 

(12) A statement beginning on a new page that in the opinion of the applicant the patent 
is eligible for the extension and a statement as to the length of extension claimed, 
including how the length of extension was determined. 

In the opinion of Applicant, U.S. Patent No. 6,884,434 is eligible for patent term 
extension under the provisions of U.S. C. §156. Specifically, Applicant believes that the 
requirements of 35 U.S.C. §156 for an extension of patent term are satisfied as follows; 

(a) Statement of eligibility of the patent for extension under 35 U.S.C. 156(a): 

Section 156(a) provides, in relevant part, that the "term of a patent which claims a 
product, a method of using a product, or a method of manufacturing a product shall be 
extended ... if (1) the term of the patent has not expired before an application for 
extension is submitted, (2) the term of the patent has never been extended under ... [35 
U.S.C. 156](e)(l) . . .; (3) [the] application for extension is submitted by the owner of 
record of the patent or its agent in accordance with ... [35 U.S.C. 156](d); (4) the 
product has been subject to a regulatory review period before its commercial marketing 
or use; [and] (5) . . . the permission for the commercial marketing or use of the product 
after such regulatory review period is the first permitted commercial marketing or use of 
the product under the provision of law under which such regulatory review period 
occurred . . . . " 
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As described below by corresponding number, each of elements (1) through (5) 
has been satisfied. 

(1) The term of U.S. Patent No. 6,884,434 expires 18 March 2019, based on a 
term which is 20 years from the filing date of the patent application. 
Therefore, this application has been submitted before the expiration of the 
patent term. 

(2) The term of U.S. Patent No. 6,884,434 has not been extended heretofore. 

(3) This application is submitted by Schwarz Pharma Limited, being successor in 
interest from Aderis Pharmaceuticals, Inc., as well as being a licensee of 
co-owner LTS Lohmann Therapie-Systeme AG, of U.S. Patent No. 
6,884,434, through undersigned counsel of Schwarz Pharma Limited. This 
application further complies with the provisions of 35 U.S.C. 156(d) in that it 
is submitted within the sixty day period beginning on the date (9 May 2007) 
the product was approved for marketing under the FFDCA, and contains the 
information required under 35 U.S.C. 156(d). 

(4) As evidenced by the letter dated 09 May 2007 from the FDA (see Exhibit F), 
the approved product was subject to a regulatory review period under Section 
505(b) of the FFDCA before its commercial marketing or use. 

(5) The permission for commercial marketing of NEUPRO® (rotigotine) 
transdermal systems, after regulatory review under Section 505(b) of the 
FFDCA is the first permitted commercial marketing of rotigotine. This is 
confirmed by the absence of any other approved new drug application under 
which rotigotine could be commercially marketed. 
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(b) Calculation of Extension Period: 



The term of U.S. Patent No. 6,884,434 should be extended by 744 days. The term of the 
extension was determined as follows, using the Patent and Trademark Office form for 
"Calculation of Length of Patent Term Extension for a Human Drug Product" as provided in 
Exhibit O. The relevant dates used to calculate the patent term extension are as follows: 

. IND 47,852 became effective on 26 May 1995 

. U.S. Patent No. 6,884,434 license Aderis Pharmaceuticals, Inc. to Schwarz Pharma AG 

effective 17 July 1998 
. IND 47,852 transfer to Schwarz Pharma Inc. effective 16 October 1998 
. U.S. Patent No. 6,884,434 license LTS Lohmann Therapie-Systeme AG to Schwarz 

Pharma AG effective 25 January 1999 
. U.S. Patent No. 6,884,434 licenses from Aderis Pharmaceuticals, Inc and LTS Lohmann 

Therapie-Systeme AG assigned to Schwarz Pharma Limited effective 30 December 2002 
. NDA 21-829 submitted to the FDA on 19 January 2005 
. 6,884,434 issued on 26 April 2005 

• Assignment of U.S. Patent 6,884,434 rights from Aderis Pharmaceuticals, Inc. to Schwarz 

Pharma Limited effective 14 July 2005 
. NDA 21-829 approved on 9 May 2007 

As provided in 35 U.S.C. 156(g)(1)(B), the regulatory review period is the sum of the 
two periods disclosed in subparagraphs (a) and (b) below. 

(a) 35 U.S.C. 156(g)(l)(B)(i) Period (the "Testing Period"): 

The period beginning on the date a §505(i) exemption became effective for the 
approved product (27 May 1995) and ending on the date a §505 application was 
initially submitted for the approved product (19 January 2005). The license from 
Aderis Pharmaceuticals, Inc. to Schwarz Pharma AG became effective on 17 July 
1998. Therefore, the Testing Period between 17 July 1998 and 19 January 2005 is 
2379 days. 
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(b) 35 U.S.C. 156(g)(l)(B)(ii) Period (the "Approval Period"): 

The period beginning on the date a §505 application was initially submitted for the 
approved product (19 January 2005) and ending on the date such application was 
approved (09 May 2007) is a total of 841 days. 

(13) A statement that applicant acknowledges a duty to disclose to the Director of the 
United States Patent and Trademark Office and the Secretary of Health and Human 
Services or the Secretary of Agriculture any information which is material to the 
determination of entitlement to the extension sought (see S 1.765). 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services any information that is material to 
the determination of entitlement to the extension sought. 

(14) The prescribed fee for receiving and acting upon the application for extension (see 
SL20(i)). 

The Commissioner of Patents and Trademarks is authorized to charge the prescribed 
$1,120.00 fee set forth in 37 C.F.R. 1.20(j) for receiving and acting upon this Application for 
Extension of Patent Term, together with any additional fees that may be required during the 
entire pendency of this Application for Extension of Patent Term, to Deposit Account No. 
08-0750. A Fee Transmittal (PTO/SB/17) expressly authorizing the charging of fees to Deposit 
Account No. 08-0750 in this matter is begin submitted in duplicate with the pending Application 
for Extension of Patent Term. 
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(15) The name, address, and telephone number of the person to whom inquiries and 
correspondence relating to the application for patent term extension are to be 
directed. 



Please direct all inquiries and correspondence relating to the application for patent term 
extension to: 



J. Timothy Keane 
Harness, Dickey & Pierce, PLC 
7700 Bonhomme Avenue, Suite 400 
Clayton, Missouri 63 105 
Telephone: (314) 726-7518 
Fascimile: (314) 726-7501 
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(b) The application under this section must be accompanied by two additional copies of 
such application (for a total of three copies) 

The present Application for Extension of Patent Term for U.S. Patent No. 6,884,434 is 
being submitted as one original and two additional copies thereof. 



Respectfully submitted, 




Date: July 5, 2007 



CERTIFICATE OF HAND DELIVERY 



The undersigned certifies that one original and two duplicate copies of this 
APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. §156 (including all 
Exhibits and supporting papers) are being hand-delivered this 6th day of July, to "Attention: 
Assistant Commissioner of Patents, Box Patent Extension, Washington, D.C. 20231", Office of 
Patent Legal Administration, United States Patent and 




^ Victoria Klessengep^i^^ 
Schellin & Associates, Ltd. 
#6409 

1940 Duke Street, Suite 200 
Alexandria, V A 22314 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: 



U.S. Patent No. 6,884,434 



Title: 



TRANSDERMAL THERAPEUTIC SYSTEM WHICH CONTAINS A 
D2 AGAONIST AND WHICH IS PROVIDED FOR TREATING 
PARKINSONISM, AND A METHOD FOR THE PRODUCTION 
THEREOF 



Issue Date: 



26 April 2005 



Inventors: 



Walter Muller and James V. Peck 



Assignee and Owner: LTS Lohmann Therapie-Systeme AG and Schwarz Pharma Limited 

Licensee and Agent: Schwarz Pharma Limited 

APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. S156 

EXHIBIT LIST 



A. Assignment to Discovery Therapeutics, Inc. and LTS Lohmann Therapie-Systeme AG 

B. Change of Name from Discovery Therapeutics, Inc. to Aderis Pharmaceuticals, Inc. 

C. Assignment to Schwarz Pharma Limited 

D. Powers of Attorney from LTS Lohmann Therapie-Systeme AG and Schwarz Pharma AG on 
behalf of Schwarz Pharma Limited 

E. Approved NEUPRO® Transdermal System Package Insert and Patient Package Insert 

F. NDA Approval Letter dated 9 May 2007 

G. U.S. Patent No. 6,884,434 

H. NEUPRO® Transdermal System Description (Redacted) 

I. Povidone entry from Pharmaceutical Excipients Handbook 
J. Letter Transmitting IND 47,852 to FDA 

K. FDA Letter Acknowledging Receipt of IND 47,852 

L. Letter Transmitting NDA 2 1 -829 to FDA 

M. FDA Letter Acknowledging Receipt of NDA 21-829 

N. Description of Significant Activities 

O. PTE Calculation Sheet 
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EXHIBIT A 



23. NOV -00 (DON) 14:26 DR FLACCUO PATENtANWALT 



t49 2236 893333 



BEITE. 5/7 



Attorney DooJcet Ho. I yiA' 0048 

WHBREM, WB Walter HQlIe37 and ffam** V. P«c*, hereinaJtar 
referred to S3 the asalgiiora, nasiding respectively at Bugwraer 
StraaBB S«, Kfauwied, Oejanaay and 1Q821 Hilliafltoa Laae, Riotanond, 
Virgina are ths joint invantors 0^ certain inventions or 
impirovatnewte fox whioh wo have mad* ispplicatira I^e'^**??^^^^*?^ 
to Se Itaited States, identified as Attorney Dookefc ISfo. 
entitled Transdennai Tharapeutlo Byatem THhicH C e a t :B i n« a D2 Afloaiat 
and Wiioli ia Provided for Treating Parieinsoaiflm, and a Method, for 
tha Production Thareof ; "end 

WHERBAS, VSA loasttKN TBBSRaPISl-SY8TBMB ha, of Andaraach, 
Oasmasy a corporation of Oaiinany and DISCOVERY IBBRaTBUTICfl, INC.. 
of Richmond, Virginia, a oorpoiration of Virginia, hereinafter 
referred to as aaaigneea. are daairouB of 

right, title and interest in »md to the said inventions ^or 
Sprovements and in and to tha E-aid application, and ^, to and 
under any and all Letters Patent whioh may be granted on or as a 
result thereof in any and all countries: 

NOW. THBRBPfiiRE, for and in consideration of the aum of One 
fioUar^($l!oo) to each of us in Hand paid by said "SlS^ja^and 
other good and valuable consideration, . the receipt of jrtii.* is 
hereby aotaxowledged, we, the aaid assignors, have sold, assigned, 
transferred and set over, and by theae presents do her^ sell, 
assign, tr^sfer and set over to aaid aBSignees. t^l^fSJi^^J^S^ 
title and interast in and to said inventions or imtpvements and 
said a^lieatST a^d any and all continuations, ^JivlBioi^ ^ 
renewals of and substitutas for said application, and J^' to and 
Sndar Miy and all Letters Patent which may he Sr^^^f as a 

S^flulh thereof in the United Btates and. any and all other 
5o5Siries7?S any reissue or reisaues or e^ension or extensions 
Sf said Ll^'tters PaW, and assign to snd autiiprize ^^^^f if««Ji 
to file in our names applications for Letters Patent m aiA 
countrieerthe^ame to be'hald and enjoyed »V said asfli^ees, its 
eucceSsotS. assigns, «o»i«ee3 or legal representat^^^^^^ 
ana of the term or ternis for which, said Letteie 
may be granted, reissued or eactenoed, as fully 9?^ entirely as tne 
SSma woSd have baen held and enjoyed by us had this assignment, 
sale and transfer not been made. 

AND we hereby covenant that we have full right to convey the 
entitflnterit herein assigned, we teve not «cecugd^^^ 

will not execute any agreewent i? l^'^^^' '^/tt a^^^ 

covenant and agree that we will each time regueat is watte <ma 
Sitholt uiS delay, eacecute a»d deliver all such paf.«ra as way be 
SceaSar^r desir^le tb perfect the title to aaid inventions or 



23. NOV -00 (DON) 14:27 DH FLACCUB PATENTANWALT +49 2236 899333 SEITE. 6/7. 

■ repr==entativ«, ^ each o| '^"^ l^ot'TS'^ec'i^" 

oapers, to execute all aieciaimera sua. '"/-^'^."^^"^ naJ-Via and 
?Hbsu4 and foreign applications to tnake all ^^S^^^ful oattis, and 

for said inventions or improvements xn any and all countries. 

AKD we hereby authorize and request the Coi™?|-^J^?^^? °^ 

alores^d; in acSSance with the terms of thia assignment, 
.he ^iS^^^nSrr^^a^? ^.fi«^^ 

identlSef as Attorney Docket No. J'IA-0048 as eoon as the same 
Bhill have been made knovm to them by the United states Patent 
Office, 

IN WITNESS WHEREOF, we have hereunto get our hands and seals. 



Witnessed by: 

PlQAA^ print) 



TpioaiSprint) . 

Name : JLot^ar^^ ' 3 




Address ij^^i/jo jVru^^ 
trtemqjlete if signing before « Notary Public) 

jj f , 2.Q0Q ' before me 

the eaml^ was of that person's, own free will for the use 
purposes therein set forth. ^ 



Notary Public 



- 2 - 



23. NOV * 00 (DON) 14:26 DH FLACCUS PATENT ANWALT 



t49 2236 89333a 



SEITB. 7/7 



t ft 




Da bed t 



(L.S.) 



. WitnesBed by: 

trtea«e print) ' 
Address : /^j? /^^-^^ ^^^^ 

V'''*' ???33 ...... 

^^WtffCtete^f signing before a Notary Public) 

On thl^^,^.,^ day of ■ ■ '■ , 3000 . . before me 

personally; came ehos^ove named Jamsa V. Pacifc to me personally 
JcRown and loaown to me>s^e the same individual who axeouted the 
foregoing assignment^ and ^Jho^aoJniowl edged to me that execution 
of the some was of chat peraonn&-.j3«n free will for the use and 
purposes therein ast forth. 




Notary Ptiblie 



•2|he above aasisEament qo^vb applicatieai Aerial so. 

03/^47,29 , 0 , filed on Sept:«»TT.h>:.r 7R 2000. 



The aboxre insertion Jnade by me tMa 28th gj^y 
November 2000. 



Jane Haaaay Lic&tat Reg'.- No. 32,!IS7 
of Xiow OSfiaae of JANB UAasSV LICAIUI 



EXHIBIT B 



FAX NO. 



Jul. 02 2007 04: 11PM 



me first State 

:iMCJ», l2IttM(KCKG IttMS WfflM ''MflCWEllflr OTarOCPmiCB^ INC.'* 

rooKSH n^w <MP aancMfif, a.o, 200a, m > o'ci^ 



23&Xfi£d 0100 




PATENT 



FROM 



FPX. NO. 



Jul. 02 2007 04:l2Pn P5 



CKKIinCA!niOFAMS0)MEOT 
OF 



crnmcAtsopnwoBWSA'noM 

DUeovety TbrnfeuiSes, Jna, » aapoHiiwi (wgaiuB!* and-eiOniaK end W 

HEKE3YCERlTPYr 

^ttdprtQ^ of Scctioa 141(0 cf a«G«etiI O»?0if><btt ofth* SUU of Dabware, adapted a 
Irtcojpowdoo of to C6«i3tt*tiMi Utt «ifiii5 forth W proposBo tfftttndmeni it «i 

NOW. IHEREFQRE BB IT SBSOLVEO, that* Ihfr Ajnenrfrf and 
ftftstftosd Oeciifiwito of lrowipoi*tiga of ih* Corapwr l« Wh«f amended liy changing Article J 



Tiff* iT=tmit ftffhi> PMf^tfaiifii.ii Ad^PhanruceaiUcftb; tne? 
Cciporaiton end'ttod vot» (»vt «ii6toa oooMt to iitid onffiodotm in ttficortfa&a ^vilh 

3. Tbt{b«bavt«otcadaiail wn in sccoitbnae with the 

t^Iidbto piovldcms of Seto 228 end M3 ftftbs 0«ner«! COTontfoa b%v of the SUiio 



PATENT 



FAX NO. 



Jul. 02 2307 04:l2Pri P6 





EXHIBIT C 



FAX NO. 



Jul. 02 2007 04: 13PM P10 



^iGwM^NT OF ptTKNT mnT"- mnim 

A attadjcd hereto, and all Jflventions *J«c«i »!!.;, ■ ^^ose specified in Schedule 

(il) on undivided Sr wi^ 1 S^oZ^^^^^^^^^ P*^'" appfeif 

the U.S. patents ^ pate^rSSS hiS^'ft*^ ° 
coiTcspording fttfeien Daient* andnZ., SfiMafi attached hewto. in all 

specified i'^L^tS:;ZS'SI^S:^'"'Tf' *"'^°"^«'«i'«lo". tfao,e 
patents and alp icalioas andSi^I^^'htf 1 . <'««=1<»«3 and^r claimed in those 

expired U.S. aSSf fSedTs 'T""^ ''^'^ " 

coiTcsponding foreim naiVms anrf §Sl!ed!il££ attached hereto, all 

specified in I^KnSSh5?ri^r''-'"*='f '•mitmi'M. .?<U 

P«.„t.„ndalfe,<rSi^-;,^^^^^^^ 

iniprovetnenls the«o«. and any and TlSI PaSm SSu sTf**'?" mgdiflcatioos and 
granted therefrom includin- withom limiSZ - J" ^^""^ °'''"«>' >» 

pan. dlvi^cns. «issuer^Ciaor«S 
pajms.tcrrt.cKtcnsions.andt^cwals.ju:,eof!;^^^^^^^^ 

ransmieor revive atondoiKi, lapv;,). „, «„iral p»c», ITS!' 



PATENT 
REEL: 0l62H.t FP»arac. n-v 



FAX NO. 



Jul. 02 2007 04:13PP1 Pll 



Imurtiotha 



PATENT 

REEL: 016283 FRAMC- n7'>n 



FROM 



FAX NO. 



Jul. 02 2007 04:i3Pf1 P12 



IN WITNESS WHOTX)F.Uic ponies herc^ 
hy ihctr rcspccdvc duly atrtlurrbccrf officers, as of the Effective Dale 



ADERIS PHARM, 



By: ^ 

Title: XZE 




SCHWARZ PHARMA Ln^HTED: 



By; 
Titk 



On thii JiL <tay of July, 2005, before me appeaitd iW^^^V I. '^Vi; ^,,, , the m 
wrhrt (jigncd tlli« wiitramcot, who adcnowlcdetsd thai b(2/«aie «Ie*Kdf H n free act on hia/h^ 
behalf or on behalfof (lie Assifinor wUK authority to do no. 



perKcin 
own 



PATENT 
REEL: 016283 PRAME: 0721 



FROM 



FAX NO. 



Jul. 02 2007 04: 14PM P13 



KN WITNESS WHBRBOF. U» panie$ ha^o bm tamd ttiis Agreeam to be exeouied 
by ihfsir respectivto duly aaUiorized ofiSccrs, as of the Effective Date. 

ADI^ PHARMACEUTICALS, IKO: SCHWARZmUMA LIMITED: 



By: 
Date: 



D«w: T«iy lA, gnn^ ^ 



OntWp..— _ (lay 2005, beto IKS ,tbo person 

who tti^ this iwrniroetit, y^a *Eikttttwfcdged Oat tc^die sigwd Ic as A flee act on Wfi/bcr cwn 
b^f Of Oft baalf or<h<} AjBdftDM with «&tfaority to do 8a 

SUrtoof ) 

) 86r 

County ftf , ) 



PATENT 
REEL: 016283 FRAME: 0T22 



FROM 



FAX NO. 



Jul. 02 2087 04:l4Pn P14 



Patent/ 
AppK No, 




U/I6/00 



4/16/02 



Eutopean patent 
dfisfgnating; 
Austna, Belgiunu 
Swiirciiafld/Uecht 
cnstcitt, Cyprus, 
Oennany« 
Denmaric, SpaiOt 
Fintand. France* 
Great Bntajn, 
Greece, Ireland* 
Italy, Luxemburg. 

Ncthedands, 
Ponu^gal, Sweden, 
and Turkey 



Canada 



Chinn 



llong Kong 



Poland 



PATENT 
REEL; 016283 FRAME: 0723 



FROM 



FAX NO. 



Jul. 02 2007 04: 14PM P15 



5,332^96 


8/5^3 


1/17/95 


European patent 
dcsigimtitig: 
Ausrda, Belgittm, 
Swhzedaqd, 
Uechtenstein* 
Gennany. 
Dentnarfc, Ireland, 
France, Grcai 
Britain, Italy. 
Luxemburg* 

Portugal. Spain, 
Sweden, and 
Greece 


0717620 








Jopcm 










Canada 










Australia 1 





PATENT 
REEL: 016283 FRAME; 0724 



FROn 



FfiX NO. 



Jul. 02 2007 04:l^PI1 P15 



vs. 

Appl No, 


DaUs 


tl^ Issue 


Forei^ 
Equivalents 


Patent NoJAddL Nc 


6^84.434 


3/18/99 

(pcrnung 

date) 


4/26/05 


EPO(l7 

contrflctinp' + 

extension state 
Slovenia) 


i03397« 








Japan 


2002509878 








Canada 


2326630 








Australia 


746856 








Bnutil 


9909313 








Chma/Hong Kong 


11427763/ 1031196 








lodonesla 


ID 000 9922 








Israel 


138722 








Mexico 


223211 








New ZeaJand 


507066 








Norway 


200004915 








Poland 


343255 








Stttguponc 


76365 








Stovnkja 


200001446 








£k)Utb Katta 


0432276 








Turkey 


200002829 








Czech Republic 


PV 2000-3581 








Hungary 


200101519 








Argentina 


P99OI0 1336 








^ilippincfi 


1- 1999-00666 








Malaysia 


PI 99 01 191 








Souih Africa 


200005261 








Taiu'an 


579299 


publiiiit<4 its 

ItHW 

rcttftf lUiuitiMn oi 
V.S ,sp 






Foreign 

couttte^arts am the 
same as for U.S. 
PsiL No. 6,K«4,434 


See above 



PATENT 
REEL: 016283 FRAME: 072S 



FROM 



FRX NO. 



Jul. 02 2B07 04:i5Pn P17 



Apptlootlon 


PBMtNUtntMf 


wirwn USUI I Titni 


08/800.000 * 




ari6/i985 NOVEL DOPAMINE - 
AQONiSTS 


^580236^,6 




//2ans92 NovtLDOPAMrWe 

AGONISTS 






NOVKU DOPAMINE"^ 
AGONtSTB 




0^79855 


//i»/i992 n6\/^U6pamine ■ 
Lagonjsts 




1^84,741 


iraa/iB90 nov^eLoopaWine 
UoONiarra 




0170855 


//Z9nfl92 NOV^L DOPAMINE 
AGONISTS 




P3588411.7*0e5 


U^i^im^ UioVEL DOPAMINE ' 
- 1 AQONtSrS 




017985S 


r>29rf99Z NOVEL bbPAMiNT" 

AGONiarrfi 


542,229 


642229 " 


1/1937 UlOV/^DOPAMINf"" 
AGONISTS 






7^9/1992 NOVEL DOPAii^lIN^ 
AGQNtSTfi 


85902262.fi 


0179855 ~ 


7/2W1992 1 NOVEL DOPAMINE " 
LAQONISTS 


939/69 


5B384 


SWT993 NOVEL bOPAMINfe ^ 
AGONISTS 


85902393*6 


0179855 


7/29/1992 NOVEL OOPAMI^IE 
AGONISTS 


3Q1B6Q/196S 




1 NOVEL bOPAMINE!^ 

AGONisrrs 


859022624 


017$$55 


7/29/1992 N6VeL DOPAMINE^ 

AGONrsrs 


Q59Q22^j6 


0179855 


7/29/1992 NOVEL POPAMlNfe " 
AGONISTS 


PCT/USaS/OQ044 




j NOVELOOPAMINH 
1 AGONISTS 


"859022625 


0179855 


7/29/1992 NOVEL bOPAMfNE 
AGONISTS 


85/2704 


85/2704 


12/24/1985 NOVEL DOPAMINE" 
AGQNrSTA 


06/455.144 
Oe/346,685 * 


4,5S4"628 ' 


i/14/1986 


SUBSTITUTED 2- 
AMrNOTETRAUNS 
AND PROCESS FOB 
SYNTHESIS 
SUBSTrfufED"2- ! 
AMINOTETRAUNS 1 



PATENT 
REEL: 016283 FRAME: 0726 



FROn 



FfW NO. 



Jul. 02 2007 04: 15PM Pi8 



Api^tieation 
Number 


Patent Numb&r 


Grant DsUtt 
4/14/198ir" 


Tttte* 

METHOD AND ^ 
COMPOsmONS 
FOR HEOUCING 
THHlwmAOCULAR 


06y811,768 


4,657*925 


06/839»976 


4,722,933 


2/2/19B8 


/WIMOfTETRAUNS 


06/891 iM30 






METHOD ANO ^ 

COMPOSITIONS 

FOR REDUCING 

THE INTRAOCULAR 

PRE$6UR 

£ OF MAMMALS 








sLiBaViWjTPh 5- 
AMrNOTETRALINS 


09/891.262 


4,743,618 


5/1071988 


SUBfetrrUTEDi- 


07/047,682 


4.8B2«3S2 


It/21/1989 


MEmOOFOR 

1 nCnIlnlUl 

SCHIZOPHRENIA 








METHOD AND 

FORREDUCINQ 
THE INTRAOCULAR 
PRESSURE OF 
MAMMALS 


07/361,139 






AMiNOTETRAUNS 


07/371.207 






suBSTfrinrfeDa- 

AMINOTETRAUNS 


07/397,749 


4.993,226 


2/26/ld91 


METHOD A^JD 

coMPosrrtoHS 

FORTTHEATMENT 
OF PARKINSONISM 
SYNDROME IN 
MAMMALS 


07M3S^57 






METHOD FOR 1 

TREATING 

SCHIZOPHRENIA 


07/757.336 
' 07/703.848 


5,177,112 


1/5/1993 


SUBSTmJTEO 2- 
AMINOTETRALIIMS 






12/7/1993 


METHOD FOR 

TREATING 

SCHIZOPHRENIA 


07/&5 1,993 


5.256,661 


10/20/1993 


suBsrrruTEo s- 

AMiNOTCTRALINS 
AND 

PHARMACEl/nCAL 
USE 



PATENT 
REEL: 016283 FRAME: 0727 



FROM 



FftX NO. 



Jul. 02 2007 04: 15PM P19 



Ntimbfir 




GmntDate 


Tftle 


"rSiaa/S? 




12^7/1990 


SUaSTltUTEOi- — 

AftjnU/VKrr'&Ai tk^tts 
MtflNQ I IsTRALiNS 








MfetMODAND 

FOftREDUCfNd 
THE tttfmAOCUUR 
PRESSURE OF 


76197/e7 




S/1$/1S91 


suBffrrrufED 

aOAMlNCJTFTRAUN 

s 


i792a/ea 


"sffi'sfle 


1/15n9Grt 


M^tklD FOR 

TREATIhra 

oCHIZGPHRENIA 


37377/89 


62B353 


2/4/1993 


COMPOSmONS 
FOR TREATMENT 
OF PARKINSONISM 
SYNDROME IN 
MAMWVLS 


64105343,1 




8/9/1d89 


^UBSTfTUTEO'S 

AMtNOfTETRALINS 

AND PROCESS FOR 
cyhfTuceie 


454709 


1.246.537 


1/10/1989 


SUteTITUTEO^ 
AWINOTETRAUMS 
AMD PROCESS FOR 
SYNTHESIS 


532.0S6 




7/23(1991 


SUBST1TUTE02- 
AMB^OTETRAUMS 


638,493 ^ 






METHOD AND 
COMPOSITIONS 
FOR REOOCfNG 
THEWTRAOCULAR 
PRESSURE OF 
MAMMALS 


537,476 






SUBSTfTUTED 

20AMINOTETRAt(N 

S 


56S,Q3$ 






Method for 
treating 

SCHtZOPHRENIA 


84105843.1 


0168505 




SUBSTfTUTED ^ 
AMINOTCTRAUNS 
AND PROCESS FOR 
SYNTHESIS 


§4105843/, 


6166605 


8/9/1989 


SUBSTITUTED 2- 
AMINOTETRAUNS 
AND PROCESS FOR 
SYNTHESIS J 



PATENT 
REEL: 016283 FRAME; 0728 



FROM 



FfiX ND. 



Jul. 02 2007 04: 15PM P20 



! 



Number 


PBtnUitNumbor 


Qmm Dato 


Title 


B410SB43.1 


0186505 


8^^1989 


SUBSTITUTED a- 
A^^MOTCTRAUNS 
ANQ PROCESS FOR 
SYNTHESIS 








METHOD AND 

coMPOsrrroNS 

PORREDUCINO 
THE INTRAOCULAR 
PRESSURE OF 
MAMMALS 


87902225.9 






suBsnrruTEDa- 

AMtNOT^rRAUNB 


67110342,0 






METHOD AND 
COMPOStTK^NS 
FOR REDUCING 
THE INVRAQGUUAP 
PRESSURE OF 

uPMfms 


B7110341.2 


0264983 




suBsmruTEoa- 


88504660.6 






METHOD FOR 

TREATING 

SCHIZOPHRENIA 








METHOD AND 
COMPOSmONS 
FOR TREATMENT 
Of^ PARKINSONISM 
stnokome in 
MAMMAL^ 


533227 


533227 


3/6/1985 


SUSSTITUTEPS- 
AMINOTETRALINS 
AND PROCESS FOR 

sY^rrHESl8 


84105843.1 


01Q65Q& 


8/S/1S89 


SUSSTrrUTED 2- 
AMINOTETRAUNS 
AND PROCESS FOR 
SYNTHESIS 


84105843.1 


0168505 


8/9/1989 


SUBSTITinED2- 
AMlNOTETRAtlNS 
AMD PROCESS FOR 
SYNTHESIS 


1281/84 


5749T 


3/10/1993 
"6/9/1989 "* 


SUBSTITUTEOa- 
AMINOTETRWJNS 
AND PROCESS FOR 
SVffTHESIS 

sugstrruTetia^ 

AMINOTETRAUNS ' 
AND PROCESS FOR 
SYNTHESIS 1 


84105843.1 


0168505 


1 11096/84 


1817555 


1/27/1994 


SUBSTirUTEO 2- 
: AMINOTCTRALINS , 
1 AND PROCESS FOR 
1 SYNTHESIS 



PATENT 
REEL: 016283 FRAME: 0729 



FROM 



FAX NO. 



Jul. 02 2007 04: 15PM P21 



Number 


Patent Number 


Girartt Date 


Tftto 


30362^/86 






METHOD AND 
OOMPO^mONS 
FOR FIXING 
THE INTRAOCULAR 
PRESSURE OF 
MAMMALS 


502102/87 






suesTnruTioa- 

AMINOTETRAUNS 








METHOD AND 
COMPO$mON8 
FORRCDUOiNa 
THE [NTRAOCULAR 
PRESSURE OF 
MAMMALS 








SUBSTITUTE 2' 
AMlNOTETRALtNS 


S04581/Ba 






METHOD ran 

TREATING 
SCH12DPHRENIA 


70001S/19B9 






MmrHODPOR 

TREATING 

SCHIZOPHRENtA 


64105643.1 


01685QS 


8/d/i9e9 


SUBSTmiTEDS- 
AMIKOTETRALINS 
AND PROCESS FOR 
SYNTHESIS 


PCTA;S87/a049t 






SlIS^TXiTEDa- 
AMINOTETBAUNS 


pcT>usaa/oiS4o 






METHOD FOR 
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EXHIBIT E 



1 Neupro® 



2 (Rotigotine Transdermal System) 

3 CONTINUOUS DELIVERY FOR ONCE-DAILY APPLICATION 

4 Rx Only 

5 DESCRIPTION 

6 Neupro® (Rotigotine Transdermal System) is a transdermal delivery system that provides 

7 rotigotine, a non-ergolinic dopamine agonist. When applied to intact skin, Neupro is designed to 

8 continuously deliver rotigotine over a 24-hour period. 

9 Ihe chemical name of rotigotine is (6S)-6-{propyl[2-(2-thienyl)e1hyI]amino}-5,6,7,8-tetrahydro-l- 

10 naphthalenol. TTie empirical formula is C19H25NOS, The molecular weight is 3 15.48. The 

1 1 structural formula for rotigotine is: 




12 

1 3 The asterisk designates the chiral center. 

14 Neupro is available in three strengths: 2, 4, and 6 mg/24 hours. Each transdermal system has a 

15 release surface area of 10, 20, and 30 cm^ and contains 4.5, 9, or 13.5 mg rotigotine, 

16 respectively. See Table 1. The composition of the transdermal system per area unit is identical. 

17 Table 1 Transdermal System Size, Drug Content, and Nominal Delivery Rate 



Neupro Nominal Dose 


Rotigotine Content per 
System 


Neupro System Size 


2 mg/24 hours 


4.5 mg 


10 cm^ 


4 mg/24 hours 


9mg 


20 cm^ 


6 mg/24 hours 


13.5 mg 


30 cm^ 



18 

19 System Components and Structure 

20 Neupro is a thin, matrix-type transdennal system composed of three layers: 
21 

22 



23 



24 Backing film 

25 Drug matrix 

26 Protective liner 
27 

28 LA flexible, tan-colored backing film, consisting of an aluminized polyester film coated with a 

29 pigment-layer on the outer side. TTie backing provides structural support and protection of the 

30 drug-loaded adhesive layer from the environment. 

31 2. A self-adhesive drug matrix layer, consisting of the active component rotigotine and the 

32 following inactive components: ascorbyl palmitate, povidone, silicone adhesive, sodium 

33 metabisulfite, and dl-alpha-tocopherol. 

34 3 . A protective liner, consisting of a transparent fluoropolymer-coated polyester film. This liner 

35 protects the adhesive layer during storage and is removed just prior to application. 

36 CLINICAL PHARMACOLOGY 

37 Mechanism of Action 

38 Rotigotine is a non-ergoline D3/D2/D1 dopamine agonist for the treatment of Parkinson's disease. 

39 The precise mechanism of action of rotigotine as a treatment for Parkinson's disease is unknown 

40 although it is thought to be related to its ability to stimulate dopamine D2 receptors within the 

41 caudale-putamen in the brain. Rotigotine improved motor deficits in animal models of 

42 Parkinson's disease (6-OHDA in rat and MPTP model in monkey) including when administered 

43 transdermally 

44 Pfiarmacoklnetics 

45 On average, approximately 45% of the rotigotine from the patch is released within 24 hours (0.2 

46 mg/cm^). Rotigotine is primarily elimmated in the urine as inactive conjugates. After removal of 

47 the patch, plasma levels decreased with a terminal half-Ufe of 5 to 7 hours. The pharmacokinetic 

48 profile showed a biphasic eUmination with an initial half-life of 3 hours. 

49 Absorption 

50 When single doses of 40 cm^ systems are applied to the trunk, there is an average lag time of 

5 1 approximately 3 hours until drug is detected in plasma, (range I to 8 hours). Tmin occurs most 

52 coirunonly between 0 to 7 hours post dose. Tmax typically occiu^ between 15 to 18 hours post 

53 dose but can occur from 4 to 27 hours post dose. However, there is no characteristic peak 

54 concentration observed. Rotigotine displays dose-proportionality over a daily dose range of 

55 2 mg/24 hours to 8 mg/24 hours. 

56 

57 On average, approximately 45% of the rotigotine from the patch is released within 24 hours (0.2 

58 mg/cm^ ), independent of patch size. Similar absorption per cm^ was observed in healthy subjects 

59 and patients with early stage Parkinson's disease. 

60 In the clinical studies of rotigotine effectiveness, the transdermal system appUcation site was 

6 1 rotated from day to day (abdomen, thigh, hip, flank, shoulder, or upper arm) and the mean 

62 measured plasma concentrations of rotigotine were stable over the six months of maintenance 

63 treatment. Relative bioavailability for the different application sites at steady-state was 

64 evaluated in subjects with Parkinson's disease. Differences in bioavailability ranged from less 
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65 than 1 % (abdomen vs hip) to 64% (shoulder vs thigh) with shoulder application showing higher 

66 bioavailability. 

67 Because lotigotine is administered transdermally, food should not afifect absorption, and the 

68 product may be administered without regard to the timing of meals. 

69 In a 14-day clinical study with rotigotine administered to healthy subjects, steady-state plasma 

70 concentrations were achieved within 2 to 3 days of daily dosing, 

7 1 Figure 1 Average (±95% CI) Neupro Plasma Concentrations in Patients with Early-Stage 

72 Parkinson's Disease After Application of 8 mg/24 hours to 1 of 6 Application Sites 

73 (shoulder, upper arm, flank, hip, abdomen, or thigh) on 2 Different Days During the 

74 Maintenance Phase 

75 

1.6 n 



1.4- 




0 A — - — 1 — — I ' » 

0 6 12 18 24 

time (hours after actual administration) 

76 
77 

78 Distribution 

79 The weight normalized apparent volume of distribution, (Vd/F), in humans is approximately 84 

80 L/kg after repeated dose administration. 

8 1 The binding of rotigotine to human plasma proteins is approximately 92% in vitro and 89.5 % in 

82 vivo. 

83 IVIetabolism and Elimination 

84 Rotigotine is extensively metabolized by conjugation and N-dealkylation. After intravenous 

85 dosing the predominant metabolites in human plasma are sulfete conjugates of rotigotine, 

86 glucuronide conjugates of rotigotine, sulfate conjugates of the N-despropyl-rotigotine and 



Page 3 



87 conjugates of N-desthienyl -rotigotine. Multiple CYP isoenzymes, sulfotransferases and two 

88 UDP-glucuronosyltransferases catalyze the metabolism of rotigotine (See Drug Interactions) 

89 After removal of the patch, plasma levels decreased with a terminal half-life of 5 to 7 hours. The 

90 pharmacokinetic profile showed a biphasic elimination with an initial half-life of 3 hours. 

91 

92 Rotigotine is primarily excreted in urine (-'71%) as inactive conjugates of the parent compound 

93 and N-desalkyl metabolites. A smaller proportion is excreted in feces (--1 1%). The major 

94 metabolites found in urine were rotigotine sulfate (16% to 22%of the absorbed dose), rotigotine 

95 glucuronide (1 1%-15%), and N-despropyl-rotigotine sulfete metaboUte (14% to 20%) and N- 

96 desthienylethjd-rotigotine sulfete metabolite (10% to 21%). Approximately 1 1% is renally 

97 eliminated as other metabolites. A small amount of unconjugated rotigotine is renally eliminated 

98 (<1% of the absorbed dose). 

99 Pharmacokinetics in Special Populations 

100 Hepatic Insufficiency 

1 0 1 The effect of impaired hepatic fimction on the pharmacokinetics of rotigotine has been studied in 

102 subjects with moderate impairment of hepatic function (Child Pugh classification - Grade B). 

103 There were no relevant changes in rotigotine plasma concentrations. No dose adjustment is 

104 necessary in subjects with moderate impairment of hepatic fimction. No information is available 

105 on subjects with severe impairment of hepatic fimction. (See PRECAUTIONS, Hepatic 

106 Insufficiency) 

107 Renal Insufficiency 

108 The effect of renal fimction on rotigotine pharmacokinetics has been studied in subjects with 

109 mild to severe impairment of renal fimction including subjects requiring dialysis compared to 

110 heialthy subjects. There were no relevant changes in rotigotine plasma concentrations. In 

1 1 1 subjects with severe renal impairment not on dialysis, (i.e., creatinine clearance 15 to <30 

1 1 2 ml/min), exposing to rotigotine conjugates was doubled. No dosage adjustment is 

113 recommended. 

114 Gender 

1 15 Female and male subjects and patients had similar plasma concentrations (body weight 

116 normalized). 

117 Geriatric Patients 

118 Plasma concentrations of rotigotine in patients 65 to 80 years of age were similar to those in 

119 younger patients, ^proximately 40 to 64 years of age. Although not studied, exposures in older 

120 subjects (> 80 years) may be higher due to skin changes with aging. 

121 Pediatric Patients 

122 Hie pharmacokinetics of rotigotine m subjects below the age of 18 years has not been 

123 established. 
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124 Race 

125 The pharmacokinetic profile was similar in Caucasians, Blacks, and Japanese. No dose 

126 adjustment is necessary based on ethnicity. 

127 Adhesion 

128 Adhesion was examined in subjects with Parkinson's disease when patches were ^plied to 

129 rotating sites. Similar results were observed for the 4 mg/24 hours (20 cm^), 6 mg/24 hours (30 

130 cm^), and 8 mg/24 hours (40 cm^) patches. An adherence of >90% of the patch suifece was 

131 observed in 71% to 82% of cases. A partial detachment of >10% was observed in 15% to 24% of 

132 cases. A complete detachment of the patch was observed in 3% to 5% of cases. 

133 CLINICAL STUDIES 

134 The effectiveness of Neupro in the treatment of the signs and symptoms of early-stage idiopathic 

135 Parkinson's disease was evaluated in three parallel group, randomized, double-blind placebo 

136 controlled studies conducted in the U.S. and abroad. These studies were conducted in patients 

137 who were not receiving concomitant dopamine agonist therapy and, who were either L-dopa 

138 naive or off L-dopa for at least 28 days prior to baseline and were never on L-dopa for more than 

139 6 months. Patients were excluded from the study if they had a history of pallidotomy, 

140 thalamotomy, deep brain stimulation, or fetal tissue transplant. Patients receiving selegiline, 

141 anticholinergic agents, or amantadine must have been on a stable dose for at least 28 days prior 

142 to baseline; fliey were to attempt to maintain that dose for the duration of the study. 

143 The primary outcome assessment was tiie change fi-om baseline for the combined scores for Part 

144 n (activities of daily living component) plus part HI (motor component) of the Unified 

145 Parkinson's Disease Rating Scale (UPDRS). Part n of tiie UPDRS contains 13 questions relating 

146 to activities of daily living that are scored fi-om 0 (normal) to 4 (maximal severity) for a 

147 maximum (worst) score of 52. Part IE of the LFPDRS contains 27 questions (for 14 items), each 

148 scored 0 (normal) to 4 (maximal severity). Part IE is designed to assess the severity of the 

149 cardinal motor findings in patients with Parkinson's disease (e.g., tremor, rigidity, bradykinesia, 

150 postural instability), scored for different body regions, and has a maximum (worst) score of 108. 

151 

152 Dose-Response Study 

153 This study was a randomized, double-blind, dose-response, multicenter, multinational study in 

154 which 316 early stage Parkinson's Disease patients were assigned to treatment with either 

155 placebo or one of several fixed doses (2 mg/24 hours, 4 mg/24 hours, 6 mg/24 hours, or 8 mg/24 

156 hours) of Neupro, given as 1, 2, 3, or 4 2-mg patches for a period up to 1 1 weeks. The patches 

157 were ^plied to the upper abdomen and the sites of appUcation were rotated on a daily basis. 

158 Patients underwent a weekly titration (increasing the number of 2 mg/24 hours patches or 

159 placebo patches at weekly intervals) over 4 weeks such that the target doses of Neupro were 

1 60 achieved for all groups by the end of 3 weeks and were administered over the fourth week of the 

161 titration phase. Patients then continued on treatment for a 7 week maintenance phase followed 

162 by a down titration during the last week. Two back titrations by a single patch (i.e. 2 mg/24 

163 hours decrement of Neupro or placebo) at a time were permitted for intolerable adverse events. 

164 The mean age of patients was approximately 60 years (range 33 to 83 years; approximately 36 % 

165 were > 65 years) and the study enrolled more men (62 %) Aan women (39 %). Most patients (85 

166 %) were Caucasian and most randomized patients (> 88 %) completed the fiiU treatment period. 
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167 

168 Mean baseline combined UPDRS (Parts 11 + HI) scores were siniilar among all treatment groups, 

1 69 between 27 . 1 and 28.5 for all groups. Patients experienced a mean improvement (i.e. reductions) 

170 in the combined UPDRS (Parts II + III) finom baseline to end of treatment (end of week 1 1 or last 

171 visit for patients discontinuing early) of -3.5, -4,5, -6.3, and -6.3 for the 2 mg/24 hours, 4 mg/24 

1 72 hours, 6 mg/24 hours, and 8 mg/24 hours Neupro groups respectively and -1 .4 for the placebo 

173 group. The difference fix)m the placebo group for the mean change for each Neupro dose is 

174 shown in Table 2. Statistically significant mean changes reflecting dose-related improvement 

175 were observed at the three highest doses, and the 6 mg/24 hours and 8 mg/24 hours doses had a 

176 similar effect. 

177 

178 Table 2 Dose-Response Study: Mean Change in UPDRS (Parts II + HI) from BaseUne at 

179 End of Treatment for Intent-to-Treat Population 



Neupro Nominal 
Dose 


Rotigotine Content 
per System 


Difference from 
placebo 


2 mg/24 hours 


4.5 mg 


-2.1 


4 mg/24 hours 


9mg 


-3.1 


6 mg/24 hours 


13.5 mg 


-4.9 


8 mg/24 hours 


18 mg 


-5.0 



180 
181 

1 82 North American Study 

1 83 This study was a randomized, double-blind, multinational, flexible Neupro dose (2, 4, or 6 mg/24 

1 84 hours), parallel group study in which 277 early stage, idiopatfiic Parkinson's Disease patients 

185 were ^signed (2: 1 ratio) to treatment with Neupro or placebo for a period up to about 28 weeks. 

1 86 This study was conducted in 47 sites in North America (U.S. and Canada). Patches were applied 

1 87 to different body parts including upper or lower abdomen, thigh, hip, flank, shoulder, and/ or 

188 upper arm and patch application sites were to be rotated on a daily basis. Patients underwent a 

189 weekly titration (consisting of 2 mg/24 hours increments at weekly intervals) over 3 weeks to a 

190 maximal dose of 6 mg/24 hours depending on efficacy and tolerability, and then received 

1 9 1 treatment over a 24 week maintenance phase followed by a de-escalation over a period up to 4 

192 days. Back/down titration by a single patch (i.e. 2 mg/24 hours decrement of Neupro or placebo) 

1 93 was permitted during the titration phase for intolerable adverse events but was not permitted 

194 during the maintenance phase (i.e., patients with intolerable adverse events had to leave the 

195 study). Primary efficacy data were collected after a treatment period of up to approximately 27 

196 weeks. 
197 

198 The mean age of patients was approximately 63 years (range 32 to 86 years; approximately 45 % 

199 were > 65 years), ^proximately two-thirds of all patients were men, and nearly all patients were 

200 Caucasian. Approximately 90 % of patients randomized to Neupro achieved a maximal daily 

20 1 dose of 6 mg/24 hours; 70 % maintained this dose for most (> 20 weeks) of the maintenance 

202 phase. Most enrolled patients (> 8 1 %) completed the full treatment period. 
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203 

204 Mean baseline combined UPDRS (Parts n + HI) was similar in both groups (29.9 Neupro group, 

205 30.0 placebo). Neupro treated patients experienced a mean change in the combined UPDRS 

206 (Parts n + IE) from baseline to end of treatment (end of treatment week 27 or last visit for 

207 patients discontinuing early) of -4.0, and placebo treated patients showed a mean change from 

208 baseline of + 1 .39 , a difference (see Table 3)that was statistically significant 

209 

210 Table 3 North American Study: Mean Change in UPDRS (Parts 11 + HI) from Baiseline at 

211 End of Treatment for Intent-to-Treat Population 



Neupro Nominal 
Dose 


Rotigotine Content 
per System 


Difference from 
placebo 


Up to 6 mg/24 hours 


Up to 13.5 mg 


-5.3 



212 

213 
214 

215 Foreign Multinational Study 
216 

217 This study was a randomized, double-blind, multinational, flexible Neupro dose (2 mg/24 hours, 

218 4 mg/2 hours, 6 mg/24 hours, or 8 mg/24 hours), three arm, parallel group, study using a double- 

2 19 dummy treatment in which 56 1 early stage, Parkinson's Disease patients were assigned to 

220 treatment with either placebo or Neupro or active oral comparator in a ratio of 1 : 2: 2 for a period 

221 up to about 39 weeks. This study was conducted in up to 81 sites in many countries outside of 

222 North America Patches were ^phed to different body parts including upper or lower abdomen, 

223 thigh, hip, flank, shoulder, and/ or upper arm and patch application sites were to be rotated on a 

224 daily basis. Treatment with a patch and placebo was given to all patients in a double-blinded 

225 manner such that no one would know the actual treatment (i.e. Neupro, comparator, or placebo). 

226 Patients underwent a weekly dose escalation of patch (consisting of 2 mg/24 hours increments of 

227 Neupro or placebo) and a dose escalation of capsules of comparator or placebo over 13 weeks up 

228 to a maximal dose of 8 mg/24 hours of Neupro depending on achieving optimal efficacy or 

229 intolerability at a lower dose. Patients randomized to Neupro achieved the maximal dose of 8 

230 mg/24 hours after a 4 week titration if maximal efficacy and intolerability had not occurred over 

23 1 a 4 week titration period. Patients then received treatment over a 24 week maintenance phase 

232 followed by a de-escalation over a period up to 12 days. A single back titration by a single patch 

233 (i.e. 2 mg/24 hours decrement of Neupro or placebo) or cq>sule was permitted during the 

234 titration phase for intolerable adverse events but was not pemiitted during the maintenance phase 

235 (i.e. patients with intolerable adverse events had to discontinue fixtm this study). Primary efficacy 

236 data were collected after a treatment period of up to approximately 37 weeks of randomized 

237 treatment 
238 

239 The mean age of patients was approximately 61 years (range 30 -86 years; approximately 41 % 

240 were > 65 years), nearly 60 % of all patients were men, and nearly all patients were Caucasian. 

24 1 About 73 % of patients completed the full treatment period. The mean daily dose of Neupro was 

242 just less than 8 mg/24 hours and approximately 90 % of patients achieved the maximal daily 

243 dose of 8 mg/24 hours. 



Page 7 



244 Mean baseline combined UPDRS (Parts n + IE) was similar across all groups (33.2 Neupro, 

245 3 1.3 placebo, 32.2 comparator). Neupro treated patients experienced a mean change in the 

246 combined UPDRS (Parts 11 + EI) fiom baseline to end of treatment (end of treatment week 37 or 

247 last visit for patients discontinuing early) of - 6.83, and placebo treated patients showed a mean 

248 change fiom baseline of - 2.33 (see Table 4), a difference that was statistically significant. 

249 
250 
251 
252 

253 Table 4 Foreign Multinational Study: Mean Change in UPDRS (Parts 11 + HI) from 

254 Baseline at End of Treatment for Intent-to-Treat Population 



Neupro Nominal 
Dose 


Rotigotine Content 
per System 


Difference from 
placebo 


Up to 8 mg/24 hom^ 


Up to 18 mg 


-4.5 



255 

256 INDICATIONS AND USAGE 

257 Neupro is indicated for the treatment of the signs and symptoms of early-stage idiopathic 
25 8 Parkinson's disease . 

259 The effectiveness of Neupro was demonstrated in randomized, controlled studies in patients with 

260 early-stage Parkinson's disease who were not receiving concomitant L-dopa therapy. (See 

261 CLINICAL STUDIES) 

262 

263 CONTRAINDICATIONS 

264 Neupro is contraindicaled in patients who have demonstrated hypersensitivity to rotigotine or the 

265 components of the transdermal system. 

266 WARNINGS 

267 Sulfite Sensitivity 

268 Neupro contains sodium metabisulfite, a sulfite that may cause allergic-type reactions including 

269 an^hylactic symptoms and life threatening or less severe asthmatic episodes in certain 

270 susceptible people. The overall prevalence of sulfite sensitivity in the general population is 

271 unknown and probably low. Sulfite sensitivity is seen more fi^equently in asthmatic than in 

272 nonasthmatic people . 
273 

274 Falling Asleep During Activities of Daily Living 

275 Patients treated with Neupro have reported falling asleep while engaged in activities of 

276 daily living, including the operation of motor vehicles, which sometimes resulted in 

277 accidents. Although many of these patients reported somnolence while on Neupro, some 

278 perceived no warning signs, such as excessive drowsiness, and believed that they were alert 



Pages 



279 immediately prior to the event Some of these events have been reported as late as one year 

280 after initiation of treatment 

28 1 Somnolence is a common occurrence in patients receiving Neupro. Many clinical experts 

282 believe that falling asleep while engaged in activities of daily living always occurs in a 

283 setting of pre-existing somnolence, although patients may not give such a history. For this 

284 reason, prescribers should continually reassess patients for drowsiness or sleepiness 

285 especially since some of the events occur well after the start of treatment Prescribers 

286 should also be aware that patients may not acknowledge drowsiness or sleepiness until 

287 directly questioned about drowsiness or sleepiness during specific activities* Patients should 

288 be advised to exercise caution while driving, operating machines, or working at heights 

289 during treatment with Neupro. Patients who have already experienced somnolence and/or 

290 an episode of sudden sleep onset should not participate in these activities during treatment 

291 with Neupro. 

292 Before initiating treatment with Neupro, patients should be advised of the potential to 

293 develop drowsiness and specifically asked about factors that may increase the risk with 

294 Neupro such as concomitant sedating medications and the presence of sleep disorders. If a 

295 patient develops meaningful daytime sleepiness or episodes of falling asleep during 

296 activities that require active participation (e,g., conversations, eating, etc.), Neupro should 

297 ordinarily be discontinued (see DOSAGE AND ADMINISTRATION for guidance on 

298 discontinuing Neupro). If a decision is made to continue Neupro, patients should be advised 

299 not to drive and to avoid other potentially dangerous activities. There is insufficient 

300 information to establish whether dose reduction will eliminate episodes of falling asleep 

301 while engaged in activities of daily living. 

302 Hallucinations 

303 In three double-blind, placebo-controlled studies in patients with early-stage Parkinson's disease 

304 who were not treated with L-dopa, 2.0% (13 of 649) of patients treated with Neupro reported 

305 hallucinations compared to 0.7% (2 of 289) of patients on placebo. Hallucinations were of 

306 sufficient severity to cause discontinuation of treatment in 0.2% (1 of 649) Neupro treated 

307 patients compared to 0% (0 of 289) on placebo. 

308 PRECAUTIONS 

309 General 

3 10 Symptomatic Hypotension 

311 Dopamine agonists, in clinical studies and clinical experience, ^pear to impair the systemic 

312 regulation of blood pressure, resulting in postural hypotension, especially during dose escalation. 

313 Parkinson's disease patients, in addition, appear to have an impaired capacity to respond to a 

314 postural challenge. For these reasons, Parkinson's patients being treated with dopaminergic 

315 agonists ordinarily (1) require careful monitoring for signs and symptoms of postural 

3 16 hypotension, especially dining dose escalation, and (2) should be informed of this risk. (See 

3 17 PRECAUTIONS, Information for Patients) 

318 The pooled analyses of a variety of adverse event terms suggestive of orthostatic hypotension in 

319 the three controlled eflBcacy studies showed the incidence of these events with Neupro 6 mg/24 

320 hours was 5%vs 4% for placebo. Examination of systolic blood pressure Kiecreases of >20 

321 mmHg at 3 minutes after arising showed an incidence of 5% for Neupro 6 mg/24 hours vs 4% 
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322 for placebo. In a separate analysis, decreases in systolic blood pressure from baseline at anytime 

323 of>40 mmHg in the supine position were seen in 7% of subjects who received Neupro 6 mg/24 

324 hours and 4% for placebo. 

325 An analysis of the dose response study using a variety of adverse event terms suggestive of 

326 orthostatic hypotension, including dizziness and postural dizziness, showed a 2 fold higher 

327 incidence of these events with Neupro (22 %) vs placebo (1 1 %). This increased risk was 

328 observed in a setting in which patients were very caiefiilly titrated, and patients with cHnically 

329 relevant cardiovascular disease or symptomatic orthostatic hypotension at baseline had been 

330 excluded from this study. The study showed a dose-related increased risk for mild-moderate 

33 1 systolic orthostatic hypotension (decrease of > 20 mm Bg) at the end of the titration period (after 

332 4 weeks treatment) with the highest recommended 6 mg/24 hours Neupro dose (6 %) vs placebo 

333 (3 %) or lower Neupro doses (2 mg/24 hours or 4 mg/24 hours 0 %). An increased dose-related 

334 risk (3 % for 4 and 6 mg/24 hours Neupro; 2 % for placebo and 2 mg/24 hours Neupro) of 

335 systolic orthostatic hypotension was also observed after 7 weeks of treatment. 

336 

337 Syncope 

338 Syncope has been reported in patients using dopamine agonists, and for this reason patients 

339 should be alerted to the possibility of syncope. The reported incidence of syncope was no greater 

340 among those receiving Neupro (1%) than among those receiving placebo (1%). Because the 

341 studies of Neupro excluded patients with clinically relevant cardiovascular disease, it is not 

342 known to what extent the estimated incidence figures ^ply to Parkinson's disease patients as a 

343 whole. Therefore, patients with severe cardiovascular disease should be treated with caution, 

344 

345 Elevation of Heart Rate and Blood Pressure 

346 Neupro on average increased heart rate by 2 to 4 bpm in rotigotine treated patients compared to 

347 placebo patients. Subjects who received Neupro in clinical studies had a slightly higher incidence 

348 of a heart rate exceeding 100 beats per minute (9% vs 7% of placebo subjects). 

349 Neupro treatment was not associated with a consistent mean change in systolic and diastolic 

350 blood pressure. Subjects on Neupro had a higher incidence of systolic blood pressures >1 80 mm 

351 Hg and diastoHc blood pressures >105 mmHg compared to placebo (SBP; 4% vs 2%; DBP: 9% 

352 vs 5%), In the Dose-Response study, there was a dose-related increase in systolic blood pressure 

353 increases > 20 mm Hg at the highest recommended Neupro dose (6 mg/24 hours), 12 % vs 9 % 

354 for lower doses or placebo when standing at the final visit and 8 % vs 3 % for lower doses or 

355 placebo after changing from supine to standing at the final visit. These findings of blood 

356 pressure elevations should be considered when treating patients with cardiovascular disease. 

.357 Weight Gain and Fluid Retention 

358 Subjects taking Neupro had a higher incidence (3%) of substantial weight gam (more than 10% 

359 of baseline weight) than placebo subjects (<1%). This weight gain was frequently associated 

360 with the development of peripheral edema, suggesting that Neupro may cause substantial fluid 

361 retention in some patients. Although the weight gain was usually well-tolerated in subjects 

362 observed in clinical studies, it could cause greater difficulty in patients who may be especially 

363 vulnerable to negative clinical consequences fi-om fluid retention such as those with significant 

364 congestive heart failure or renal insuJfficiency. 

365 Dyskinesia 



Page 10 



366 Neupro may potentiate the dopaminergic side efifects of L-dopa and may cause and/or exacerbate 

367 pre-existing dyskinesia. Dyskinesia was reported at a similar rate in patients treated with Neupro 

368 (0.5%) or placebo (0.3%). 

369 Hepatic Insufficiency 

370 No adjustment of the dose is needed in patients with moderate hepatic impairment (Child Pugh 

371 classification - Grade B). The pharmacokinetics of rotigotine have not been studied in patients 

372 with severe hepatic impairment. 

373 Application Site Reactions 

374 AppHcation site reactions (ASRs) were reported at a greater frequency in the Neupro treated 

375 patients (37%, 239/649) than in placebo patients (14%, 40/289) in the three double-blind, 

376 placebo-controlled studies with Neupro. 

377 In the Dose-Response study, ASRs exhibited a dose-response relationship for the highest 

378 recommended Neupro dose (6 mg/24 hours) not only during the whole study period (placebo 19 

379 %, 2 mg/24 hours 24 %, 4 mg/24 hours 21 %, 6 mg/24 hours 34 %) but also in separate analyses 

380 of the titration period and of the maintenance period, ASRs as a cause for study discontinuation 

381 also showed a dose-response increased risk for the whole study period for 6 mg/24 hours Neupro 

382 vs other treatments (placebo 0%, 2 mg/24 hours 2 %, 4 mg/24 hours 0 %, 6 mg/24 hours 3 %). 

383 Of ASRs in Neupro treated patients, most were mild or moderate in intensity. The signs and 

384 symptoms of these reactions generally were localized erythema, edema, or pruritus limited to the 

385 patch area and usually did not lead to dose reduction. About 5% of patients treated with Neupro 

386 in these studies discontinued as a result of an ASR. Generalized skin reactions (e.g., allergic rash, 

387 including erythematous, macular-papular rash, or pruritus), have been reported at lower rates 

388 than ASRs during the development of Neupro. 

389 In a clinical study to investigate the cumulative human skin irritation of Neupro, daily rotation of 

390 Neupro application sites has been shown to reduce the incidence of ASRs in comparison to 

391 repetitive application to the same site. In a clinical study investigating the skin sensitizing 

392 potential of Neupro in 221 healthy subjects, no case of contact sensitization was observed. 

393 Localized sensitization reactions were observed in a study in normal volunteers with continuous 

394 rotating transdermal system ^plication to a 2.5 cm^ system, (0.5 mg/24 hours), after induction of 

395 maximal irritational stress by repetitive transdermal system application to the same site. If a 

396 patient reports a persistent ^pUcation site reaction (of more than a few days), reports an increase 

397 in severity, or reports a skin reaction spreading outside the application site, an assessment of the 

398 risks and benefits for the individual patient should be conducted. If a generalized skin reaction 

399 associated with the use of Neupro is observed, Neupro should be discontinued. 

400 

401 Melanoma 

402 Epidemiological studies have shown that patients with Parkinson's disease have a higher risk 

403 (approximately 6-fold higher) of developing melanoma than the general population. Whether the 

404 increased risk observed was due to Parkinson's disease or other factors, such as drugs used to 

405 treat Parkinson's disease, is unclear. 

406 For the reasons stated above, patients and providers are advised to monitor for melanomas 

407 j&equently and on a regular basis when using (Neupro) for any indication. Ideally, periodic skin 

408 examinations should be performed by appropriately qualified individuals (e.g., dermatologists). 
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409 

410 Magnetic Resonance Imaging and Cardioversion 

411 The backing layer of Neupro contains almninum. To avoid skin bums, Neupro should be 

412 removed prior to magnetic resonance imaging or cardioversion. 

413 Heat Application 

414 The effect of application of heat to the transdermal system has not been studied. However, heat 

415 application has been shown to increase absorption several fold with other transdemial products. 

416 Patients should be advised to avoid exposing the applied Neupro transdermal system to external 

417 sources of direct heat, such as heating pads, or electric blankets, heat lamps, saunas, hot tubs, 

418 heated water beds, and prolonged direct sunlight. 

419 Events Reported v/ith Dopaminergic Therapy 

420 Withdrawal-Emergent-Hyperpyrexia and Confusion 

421 Although not reported with Neupro, a symptom complex resembling the neuroleptic malignant 

422 syndrome (characterized by elevated temperature, muscular rigidity, altered consciousness, 

423 rhabdomyolysis, and/or autonomic instability), with no other obvious etiology, has been reported 

424 in association vdth r^id dose reduction, withdrawal of, or changes in anti-Parkinsonian therapy. 

425 Therefore it is reconmiended that the dose be tapered at the end of Neupro treatment as a 

426 prophylactic measure (See DOSAGE AND ADMINISTRATION for guidance on 

427 discontinuing Neupro) . 

428 Fibrotic complications 

429 Cases of retroperitoneal fibrosis, pulmonary infiltrates, pleural efi&ision, pleural thickening, 

430 pericarditis and cardiac valvulopafliy have been reported in some patients treated with ergot- 

43 1 derived dopaminergic agents. While these complications may resolve when the drug is 

432 discontinued, complete resolution does not always occur. 

433 Although these adverse events are believed to be related to the ergoline structure of these 

434 compounds, whether other, nonergot derived dopamine agonists can cause them is unknown. 

435 Binding to Melanin 

436 As has been reported with other dopamine agonists, binding to melanin-containing tissues (i.e., 

437 eyes) in the pigmented rat and monkey was evident after a single dose of rotigotine, but was 

438 slowly cleared over the 14-day observation period. 

439 Information for Patients 

440 Patients should be instructed to use Neupro only as prescribed. 

44 1 Patients should be asked about sensitivity to sulfites. Advise patient that Neupro contains sodium 

442 metabisulfite, which may cause allergic-type reactions including anaphylactic symptoms and life 

443 threatening or less severe asthmatic episodes in certain susceptible people. 

444 Patients should be alerted to the potential sedating effects associated with Neupro, including 

445 somnolence and particularly to the possibility of falling asleep while engaged in activities of 

446 daily living. Since somnolence is a frequent adverse event with potentially serious consequences, 

447 patients should neither drive a car nor engage in other potentially dangerous activities until they 
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448 have gained sufficient experience with Neupro to gauge whether or not it affects their mental 

449 and/or motor performance adversely. Patients should be advised that if increased somnolence or 

450 new episodes of falling asleep during activities of daily living (e.g., watching television, 

45 1 passenger in a car, etc.) are experienced at any time during treatment, they should not drive or 

452 participate in potentially dangerous activities until they have contacted their physician. If 

453 patients have previously experienced somnolence and/or have fellen asleep without warning 

454 prior to use of Neupro, they should be advised not to drive, operate machinery, or vfofk at 

455 heights during treatment. 

456 As Neupro is administered transdermally, food intake and delayed gastric emptying will not 

457 influence the rate of absorption. 

458 Patients should be instructed to wear Neupro continuously for 24 hours. After 24 hours, the patch 

459 should be removed and a new one £^pUed immediately. Patients can choose the most convenient 

460 time of day or night to apply Neupro but should be advised to apply the patch at approximately 

46 1 the same time each day. If a patient forgets to change a patch, a new patch should be appUed as 

462 soon as possible and replaced at the usual time the following day. 

463 Neupro should be applied once daily to clean, dry, and intact skin on the abdomen, thigh, hip, 

464 flank, shoulder, or upper arm. If ^plied to a hairy area, the area should be shaved at least 3 days 

465 prior to applying the patch. Neupro should not be ^pUed to areas that could be mbbed by tight 

466 clothing or under a waistband. Neupro should not be applied to skin folds. Neupro should not be 

467 applied to skin that is red, irritated, or impaired. Creams, lotions, ointments, oils, and powders 

468 should not be applied to the skin area where Neupro will be placed. 

469 Care should be used to avoid dislodging the patch while showering, bathing or during physical 

470 activity. After applying Neupro, patients or caregivers should wash their hands to remove any 

47 1 drug and should be careful not to touch their eyes or any objects. If the edges of the patch lift, 

472 Neupio may be taped down with bandage tape. If the patch detaches, a new one may be applied 

473 immediately to a different site. The patient should then change the patch according to their 

474 regular schedule. 

475 Patients should be informed that application site reactions can occur and that the Neupro 

476 transdermal system application site should be rotated on a daily basis (e.g., from the right side to 

477 the left side and from the upper body to the lower body). Neupro should not be applied to the 

478 same application site more than once every 14 days. If a patient reports a persistent qjplication 

479 site reaction (of more than a few days), reports an increase in severity, or reports a skin reaction 

480 that spreads outside the application site, an assessment of the risk/benefit balance for the 

48 1 individual patient should be conducted. If a generalized skin reaction associated with the use of 

482 Neupro is observed, Neupro should be discontinued. 

483 If there is a skin rash or irritation from the transdermal system, direct sunlight on the area should 

484 be avoided until the skin heals. Exposure could lead to changes in the skin color. 

485 Neupro should always be removed slowly and carefully to avoid irritation. After removal the 

486 patch should be folded over so that it sticks to itself and should be discarded. After removal the 

487 application site should be washed with soap and water to remove any drug or adhesive. Baby or 

488 mineral oil may be used to remove any excess residue. Alcohol and other solvents (such as nail 

489 polish remover) may cause skin irritation and should not be used. Neupro patients or caregivers 

490 should wash their hands to remove any dmg and should be carefiil not to touch their eyes or any 

491 objects. 

492 Use of Neupro is associated with nausea, vomiting, and general gastrointestinal distress. Nausea 

493 and vomiting may occur more frequently during initial ther^y and may require dose adjustment. 
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494 Patients should be informed that hallucinations can occur during treatment with Neupro. 

495 Although not reported with Neupro at a greater frequency than with placebo, patients using 

496 dopamine agonists may develop postural (orthostatic) hypotension with or without symptoms 

497 such as dizziness, nausea, syncope, and sweating. Parkinson's disease patients, in addition, 

498 appear to have an impaired edacity to respond to a postural challenge and orthostatic 

499 hypotension may occur more frequently during initial therapy or with an increase in dose at any 

500 time. 

50 1 Because of the possible additive effects, caution should also be used when patients are taking 

502 alcohol, sedating medications, or other CNS depressants (e.g., benzodiazepines, antipsychotics, 

503 antidepressants, etc.) in combination with Neupro. 

504 Because applying external heat (e.g., a heating pad, sauna, or hot bath) to the transdermal system 

505 may increase the amount of drug absorbed, patients should be instructed not to apply heating 

506 pads or other sources of heat to tiie area of the transdermal system. Direct sun exposure of the 

507 transdermal system should be avoided. 

508 Patients should be instmcted not to cut or damage Neupro. 

509 To avoid potential bums, Neupro patients should be instructed to remove Neupro before 

510 undergoing magnetic resonance imaging (MRS) or cardioversion. 

5 1 1 Because of the possibility rotigotine might be excreted in human breast milk, patients should be 

512 advised to notify their physicians if they intend to breast-feed or are breast-feeding an infent. 

513 Because experience in humans is limited, patients should be advised to notify their physician if 

5 14 they become or plan to become pregnant during therapy. (See PRECAUTIONS, Pregnancy) 

515 TTiere have been reports of patients experiencing intense xirges to gamble, increased sexual urges, 

516 and other intense urges while taking one or more of the medications generally used for the 

517 treatment of Parkinson's disease, including Neupro. Although it is not proven that the 

518 medications caused these events, these urges were reported to have stopped in some cases when 

519 the dose was reduced or the medication was stopped. Prescribers should ask patients about the 

520 development of new or increased gambling urges, sexual urges or other urges while being treated 

52 1 with Neuprx>. Patients should inform their physician if they e^rience new or increased 

522 gambling urges, increased sexual urges or other intense urges while taking Neupro. Physicians 

523 should consider dose reduction or stopping the medication if a patient develops such urges while 

524 taking Neupro. 

525 

526 Drug Interactions 

527 CYP Interactions 
528 

529 In vitro studies indicate that multiple CYP-isoforms are capable of catalyzing the metabolism of 

530 rotigotine. In human liver microsomes, no extensive inhibition of the metabolism of rotigotine 

53 1 was observed when co-incubated with CYP isoform specific inhibitors. If an individual CYP 

532 isoform is inhibited, other isofonns can catalyze rotigotine metabolism. 
533 

534 Rotigotine, the 5-0-glucuronide and its desalkyl and monohydroxy metabolites were analyzed 

535 for interactions with the human CYP isoenzymes CYP1A2, CYP2C9, CYP2C19, CYP2D6 and 

536 CYP3A4 in vitro. Based on these results, no risk for inhibition of CYP1A2, CYP2C9 and 
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537 CYP3A4 catalyzed metabolism of other drugs is predicted at therapeutic rotigotine 

538 concentrations. There is a low risk of inhibition of CYP2C19 and CYP2D6 catalyzed metabolism 

539 of other drugs at ther^eutic concentrations . 

540 In human hepatocytes in vitro, there was no indication for induction of CYPl A2, CYP2B6, 

541 CYP2C9, CYP2C19 and CYP3A4. 

542 Rotigotine is metabolized by multiple sulfotransferases and two UDP-glucuronosyltransferases 

543 (UGT1A9 and UGT2B15). These multiple pathways make it unlikely that inhibition of any one 

544 pathway would alter rotigotine concentrations significantly. 

545 Protein Displacement, Warfarin 

546 In vitro^ no potential for displacement of warfarin by rotigotine (and vice versa) from their 

547 respective human senun albxmiin binding sites was detected. 

548 Digoxin 

549 The effect of rotigotine t on the pharmacokinetics of digoxin has been investigated in vitro in 

550 Caco-2 cells. Rotigotine did not influence the P-glycoprotein-mediated transport of digoxin. 

55 1 Hierefore, rotigotine would not be expected to affect the pharmacokinetics of digoxin. 

552 Cimetidlne 

553 Co-administration of rotigotine (up to 4 mg/24 hours) with cimetidine (400 mg b.i.d.), an 

554 inhibitorof CYP1A2, CYP2C19, CYP2D6, and CYP3A4, did not alter the steady-state 

555 pharmacokinetics of rotigotine in healthy subjects. 

556 L-dopa 

557 Co-administration of L-dopa/carbidopa (100/25mg b.i.d.) with rotigotine (4 mg/24 hours) had no 

558 effect on the steady-state pharmacokinetics of rotigotine; rotigotine had no effect on the 

559 pharmacokinetics of L-dopa/caibidopa. 

560 Dopamine Antagonists 

56 1 It is possible that dopamine antagonists, such as antipsychotics or metoclopramide, could 

562 diminish the effectiveness of rotigotine. 

563 Carcinogenesis, Mutagenesis, Impairment of Fertility 

564 Carcinogenesis 

565 Two-year subcutaneous carcinogenicity studies of rotigotine were conducted in CD-I mice at 

566 doses of 0, 3, 10 and 30 mg/kg and in Sprague-Dawley rats at doses of 0, 0.3, 1, and 3 mg/kg; in 

567 both studies rotigotine was administered once every 48 hours. No significant increases in tumors 

568 occurred in the mouse study at doses up to 12 times the maximum recommended human dose 

569 (MRHD) of 6 mg/24 hours. 

570 In rats, there were significant increases in Leydig cell tumors in males and uterine tumors 

571 (adenocarcinomas, squamous cell carcinomas) in females. These findings are of questionable 

572 significance because the endocrine mechanisms believed to be involved in the production of 

573 Leydig cell and uterine tumors in rats are not considered relevant to humans. Therefore, there 

574 were no significant tumor findings considered relevant to humans at plasma exposures (AUC) up 

575 to 5 to 9 times the plasma AUC in humans at the MRHD. 
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576 

577 Mutagenesis 

578 Rotigotine was not mutagenic in the in vitro Ames test or the in vivo Unscheduled DNA 

579 Synthesis test in hepatocytes from male Fisher rats. Li the in vitro mouse lymphoma assay, 

580 rotigotine was mutagenic and clastogenic in the presence and absence of metabolic activation. 
5 8 1 Rotigotine was not clastogenic in the in vivo mouse micronucleus test, 

582 

583 Infertility 

584 When administered to female Sprague-Dawley rats prior to and during mating and through 

585 gestation day 7, rotigotine disrupted implantation at subcutaneous (s.c.) doses of 1.5 mg/kg/day 

586 (2 times the maximum recommended human dose (MRHD) on a mg/m^ basis) or greater. There 

587 was no no-effect dose. In male rats treated from 70 days prior to and through mating, there was 

588 no effect on fertility; however, a decrease in epididymal sperm motility was observed at 15 

589 mg/kg. The no^effect dose was 5 mg/kg/day (8 times the MRHD on a mg/m^ basis). Rotigotine 

590 was administered to female CD-I mice at s.c. doses of 10, 30, and 90 mg/kg/day (8 to 73 times 

59 1 the MRHD on a mg/m^ basis) from 2 weeks until 4 days before mating and then at a dose of 6 

592 mg/kg/day (all groups) (5 times the MRHD on a mg/m^ basis) from 3 days before mating until 

593 gestation day 7; disrupted implantation was observed at all doses. Tlie effects on iniplantation are 

594 thought to be due to die prolactin-lowering effect of rotigotine. In humans, chorionic 

595 gonadotropin, not prolactin, is essential for implantation. 

596 

597 Pregnancy 

598 Pregnancy Category C 

599 In subcutaneous studies in Sprague-Dawley rats and CD-I mice, rotigotine was shown to have 

600 adverse effects on embryo-fetal development. Rotigotine given to pregnant rats during 

601 organogenesis (0.5, 1 .5 or 5 mg/kg/day on gestation days 6 through 17) resulted in increased 

602 fetal death at all doses. The lowest effect dose was 0.8 times tiie MRHD on a mg/m basis. This 

603 effect is thought to be due to the prolactin-lowering effect of rotigotine. Rotigotine given to 

604 pregnant mice during organogenesis (10, 30 or 90 mg/kg/day on gestation days 6 through 15) 

605 resulted in an increased incidence of skeletal retardation at 30 and 90 mg/kg/day, and an increase 

606 in fetal death at 90 mg/kg/day. No effects were observed at 10 mg/kg/day (8 times the MRHD 

607 on a mg/m^ basis). Rotigotine given to pregnant Himalayan rabbits during organogenesis (1, 5, or 

608 15 mg/kg/day (3-49 times the MRHD on a mg/m^ basis) on gestation days 6 tiux)ugh 20) had no 

609 effects on embryo-fetal development; however, the study was not conducted at sufficiently high 

610 doses. In a pre- and postnatal development study, Sprague-Dawley rats were administered 0. 1, 

611 0.3 or 1 mg/kg/day from gestation day 6 through postnatal day 2 1 . Rotigotine impaired growth 

612 and development of offspring during lactation and produced neurobehavioral abnormalities in 

613 offspring at 1 mg/kg/day. When offspring were mated, growth and survival of their offspring 

614 were adversely affected. No adverse effects were observed at 0.3 mg/kg/day (0.5 times the 

615 maximum recommended human dose on a mg/m ^basis). 

616 

617 There are no adequate and well-controlled studies using Neupro in pregnant women. 

618 Hierefore, the use of Neupro cannot be recommended during pregnancy unless the potential 

619 benefits of therapy justify the potential risk to the fetus. 
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620 Nursing Mothers 

621 Rotigotine decreases prolactin secretion in humans and could potentially inhibit lactation. 

622 Studies in rats have shown that rotigotine and/or its metabohte(s) is excreted in breast milk. It is 

623 not known whether rotigotine is excreted in human breast milk. Because of the possibility that 

624 rotigotine may be excreted in human milk, and because of the potential for adverse reactions in 

625 nursing infants, a decision should be made whether to discontinue nursing or to discontinue the 

626 drug, taking into account the importance of the drug to the mother. 

627 Pediatric use 

628 Safety and effectiveness in pediatric patients have not been established. 

629 Geriatric use 

630 Of the subjects treated with Neupro in clinical studies for treatment of early-stage Parkinson's 

63 1 disease, 42% were 65 years old and over, and 9% were 75 and over. No overall differences in 

632 safety or effectiveness were observed between these subjects and younger subjects, and other 

633 reported clinical experience has not identified differences in responses between the elderly and 

634 younger patients, but greater sensitivity of some older individuals cannot be ruled out. 

635 No overall differences in plasma levels of rotigotine were observed between patients who were 

636 65 to 80 years old compared with younger patients receiving the same rotigotine doses. (See 

637 CLINICAL PHARMACOLOGY, Geriatric Patients) 

638 ADVERSE REACTIONS 

639 Tlie safety of Neupro was evaluated in a total of 649 patients who participated in three double- 

640 blind, placebo-controlled studies with durations of 3 to 9 months in patients with eariy-stage 

641 Parkinson's disease. Additional safety information was collected in earlier short term studies, 

642 and two open-label extension studies in patients with eariy-stage Parkinson's Disease, 

643 In the 3 double-blind, placebo-controlled studies in patients with early-stage Parkinson's disease, 

644 the most commonly observed AEs (incidence >5%) that appeared substantially more fiequentiy 

645 in the rotigotine groups than in the placebo groups were nausea, application site reaction, 

646 somnolence, dizziness, headache, vomiting, and insomnia. 

647 Approximately 13% of 649 rotigotine-treated patients who participated in the 3 longest 

648 controlled studies discontinued treatment because of AEs, compared with 6% of 289 patients 

649 who received placebo. TTie adverse events most commonly causing discontinuation of treatment 

650 were: application site reaction (5% vs 0% on placebo), nausea (2% vs 0% on placebo), and 

65 1 vomiting (1% vs 0% on placebo). 

652 Adverse Events Incidence in Controlled Clinical Studies in Early-Stage 

653 Parkinson's Disease 

654 Table 5 lists treatment-emergent adverse events that occurred in the three placebo-controlled 

655 studies in early-stage Parkinson's disease in >2% of the patients treated with Neupro and were 

656 more frequent than in the placebo group. In these studies, patients did not receive concomitant L- 

657 dopa, 

658 The prescriber should be aware that these figures cannot be used to predict the incidence of 

659 adverse reactions in the course of usual medical practice where patient characteristics and other 

660 fectors differ fi-om those that prevailed in the clinical studies. Similarly, the cited firequencies 
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66 1 cannot be compared with figures obtained fi-om other clinical investigations involving different 

662 treatments, uses and investigators. However, the cited figures do provide the prescribing 

663 physician with some basis for estimating the relative contribution of drug and no-drug factors to 

664 the adverse-events incidence rate in the population studied. 

665 

666 Table 5 IVeatment-Emergent Adverse Event (Regardless of Causal Relationship) Incidence 

667 in Double-BUnd, Placebo-Controlled Early-Stage Parkinson's Disease Studies (Events >2% 

668 of Subjects Treated with Neupro and Numerically More Frequent Than in the Placebo 

669 Group) 

670 



Body system/preferred term 


Placebo 
N=289 
(%) 


Neupro 
N=649 
(%) 


Application site reactions 


14 


37 


Autonomic nervous system 






Sweating increased 


2 


4 


Mouth dry 


1 


3 


Body as a Whole 






Fatigue 


7 


8 


Accident NOS 


4 


5 


Cardiovascular 






Extremity edema 


6 


7 


Hypertension 


2 


3 


Central and peripheral nervous system 






Dizziness 


11 


1 o 

18 


Headache 


10 


14 


Vertigo 


2 


3 


Gastrointestinal system 






Nausea 


15 


38 


Vomiting 


2 


13 


Constipation 


4 


5 


Dvspepsia 


1 


4 


Anorexia 


1 


3 


Musculoskeletal system 






Back pain 


5 


6 


Arthralgia 


3 


4 


Psychiatric 






Somnolence 


16 


25 


Insomnia 


5 


10 
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Placebo 


Neupro 




N=289 


N=649 


Body system/preferred term 


(%) 


(%) 


Dreaming abnormal 


<1 


3 


Hallucination 


1 


2 


Respiratory system - Sinusitis 


2 


3 


Skin and appendage - erythennatous rash 


1 


2 


Urinary tract infection 


1 


3 


Vision abnormal 


1 


3 



671 NQS=not otherwise specified 

672 Other AEs reported by more than 2% of patients with early-stage Parkinson's disease treated 

673 with rotigotine (as displayed), but that were equally or more frequent in the placebo group (after 

674 rounding) were: asthenia, influenza-like symptoms, diarrhea, depression, rhinitis, micturition 

675 frequency, upper respiratory tract infection, fall, tremor,, coughing, anxiety, abdominal pain, and 

676 chest pain. 

677 Hie incidence of AEs was not materially different between men and women in the pooled studies 

678 presented in Table 5. 

679 Dose-Related Adverse Events 

680 Many AEs appeared to be dose-related . Table 6 illustrates AEs that were dose-related based 

68 1 upon the highest frequency of AEs occurring with the 6 mg/24 hours dose or with the 4 and 6 

682 mg/24 hours doses compared to the frequency for placebo and the 2 mg/24 hours dose. Rates for 

683 the non-recommended 8 mg/24 hr. dose are also shown. Some AEs (anorexia; constipation; 

684 vision abnormal) were found to be dose-related only when their onset was in the titration period. 

685 Dizziness was only dose-related when it had its onset in the maintenance period. 

686 
687 

688 Table 6 Incidence (%) of Neupro Dose-Related Treatment-Emergent Adverse Events 

689 During the Whole Studv Period in the Dose-Response Study 



Preferred Term 
Adverse Event 


Placebo 
N = 64 


Daily Neupro Dose 


2 mg/24 
hours 

N = 67 


4 mg/24 
hours 

N = 63 


6 mg/24 
hours 

N = 65 


8 mg/24 
hours 

N = 70 


Application site reaction 


19 


24 


21 


34 


46 


Nausea 


11 


34 


38 


48 


41 


Vomiting 


3 


10 


16 


20 


11 


Weight decrease 


0 


0 


0 


2 


3 


Myalgia 


0 


0 


2 


2 


3 


Somnolence 


3 


13 


16 


19 


21 


Insomnia 


8 


6 


13 


14 


14 
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Dreaming abnormal 


0 


2 


5 


3 


7 


Hallucination 


2 


0 


2 


3 


3 


Rash eiythematous 


2 


2 


6 


3 


3 



691 

692 Laboratory changes 

693 Subjects who received Neupro experienced an average decline in blood hemoglobin levels of 

694 about 2% or 0.3 g/dL relative to subjects who received placebo. A decline in blood hemoglobin 

695 from baseline of 2 g/dL or more was seen in 4% with Neupro and 1 % with placebo. Among 

696 subjects with normal baseline hemoglobin levels, about 8% of those who received Neupro 

697 developed low hemoglobin levels compared to 5% with placebo. Subjects receiving Neupro who 

698 experienced declines in blood hemoglobin were also noted to have declines in serum albumin. It 

699 is not known whether these changes are readily reversible with discontinuation of Neupro. 

700 Subjects who received Neupro also experienced an average increase in blood urea nitrogen 

701 (BUN) levels of about 3.7% or 0.21 mg/dL relative to subjects who received placebo. There was 

702 also a higher incidence of abnonnally elevated levels of BUN associated with treatment. There 

703 were.no significant differences between Neupro and placebo in levels of serum creatinine. It is 

704 not known whether these changes are readily reversible with discontinuation of Neupro or 

705 whether they represent changes in renal ftmction. 

706 Treatment with Neupro was associated with a greater likelihood of low levels of blood glucose 

707 (less than 50 mg/dL). Among subjects with nomial baseline glucose levels, about 7% of subjects 

708 who received Neupro developed at least one low blood glucose level compared to 4% with 

709 placebo. 

710 Other Adverse Reactions Observed in Subjects with Early-Stage Parkinson's 

711 Disease during Phase 2 and 3 Studies 

712 Rotigotine was administered to 1220 subjects with early-stage Parkinson's disease in Phase 2 

713 and 3 clinical studies, including 6 double-blind, placebo-controlled studies; 319 were in an open- 

714 label study in patients with early-stage Parkinson's disease. Adverse events occurring in 

715 rotigotine treated patients at least twice, or if the AE was serious, at least once, and events not 

716 described elsewhere in labeling, are provided in the following listing. Events too poorly 

7 1 7 described or not plausibly related to treatment were also omitted. Events are further classified 

718 within body system categories and enumerated in order of decreasing frequency using the 

719 following definitions: firequent AEs are defined as those occurring in at least 1/100 patients; 

720 inJ&equent AEs are those occurring in 1/100 to 1/1000 patients; and rare events are those 

72 1 occurring in fewer than 1/1000 patients. 

722 Application site disorders: ^e^ew^ -contact dermatitis 

723 Autonomic nervous system: infrequent - salrva increased, ^petite increased, impotence, 

724 flushing 

725 Body as a whole: frequent -leg pain, malaise, fever, infrequent - allergic reaction, rigors, hot 

726 flushes, hyperesdiesia 

727 Cardiovascular disorders, general: frequent -syncope; infrequent -cardiac failure 
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728 Central and peripheral nervous system disorders: /re^j^en^ - paresthesia, confusion, ataxia, 

729 gait abnonnal, neuralgia, hypoesthesia, hypertonia; rare-convulsions 

730 Hearing and vestibular disorders: infrequent - tinnitus 

73 1 Heart rate and rhythm disorders: infrequent AV (atrioventricular) block, bundle branch 

732 block, fibrillation atrial; rare - arrhythmia ventricular, tachycardia ventricular 

733 Hematologic disorders: infrequent - thrombocytopenia 

734 Liver and biliary ^sovAtrs: frequent - GGT (gamma-glutamyl transferase) increased 

735 Metabolic and nutritional disorders: frequent - weight increase 

736 Psychiatric disorders: infrequent -paranoid reaction, psychosis 

737 Skin and appendage disorders: frequent -pruritus 

73 8 Urinary system disorders: frequent - urinary incontinence 

739 Vascular disorders: yre^ew^ - purpura 

740 Vision disorders: infrequent - photopsia 
741 

742 OVERDOSAGE 

743 There were no reports of overdose of Neupro in the clinical studies. 

744 Since Neupro is a transdermal system, overdosing is not likely to occur in clinical practice unless 

745 patients forget to remove the previous day's transdermal system; patients should be warned 

746 against this possibility. 

747 Overdose Management 

748 There is no known antidote for overdosage of dopamine agonists. In case of suspected overdose, 

749 the transdermal system(s) should inunediately be removed from the patient. Concentrations of 

750 rotigotine decrease after patch removal. The terminal half-life of rotigotine is 5 to 7 hours. If it is 

75 1 necessary to discontinue use of rotigotine after overdose, it should be discontinued gradually to 

752 prevent neuroleptic malignant syndrome. (See PRECAUTIONS) The daily dose should be 

753 reduced by 2 mg/24 hours with a dose reduction preferably every otiier day, until complete 

754 withdrawal of rotigotine is achieved. Before completely stopping use of Neupro in tiie event of 

755 an overdose, please consuH the DOSAGE AND ADMINISTRATION section. 

756 The predominant symptoms of overdose witii Neupro are expected to be nausea, vomiting, 

757 hypotension, involuntary movements, hallucinations, confusion, convulsions, and other signs of 

758 excessive dopaminergic stimulation. 

759 The patient should be monitored closely, including heart rate, heart rhythm, and blood pressure. 

760 As shown in a study of renally impaired patients, dialysis is not expected to be beneficial. 

76 1 Treatment of overdose may require general supportive measures to maintain vital signs. 

762 DOSAGE AND ADMINISTRATION 

763 Initiation of Therapy 

764 Neupro should be started at 2 mg/24 hours. Based upon individual patient clinical response and 

765 tolerability, Neupro dosage may be increased weekly by 2 mg/24 hours if tolerated and if 

766 additional ther^eutic effect is needed. The lowest effective dose was 4 mg/24 hours. The 
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767 highest recxunmended dose is 6 mg/24 hours. Doses above 6 mg/24 hours have not shown any 

768 additional therapeutic benefit (See CLIMCAL STUDIES, Dose-Response Study) and are 

769 associated with an increased incidence of adverse reactions (see Adverse Reactions) If it is 

770 necessary to discontinue use of Neupro, it should be discontinued gradually. The daily dose 

77 1 should be reduced by 2 mg/24 hours with a dose reduction preferably every other day, until 

772 complete withdrawal of Neupro. (see Precautions; Withdrawal-Emergent-Hyperpyrexia and 

773 Confiision) 

774 Administration of transdermal system 

775 Neupro is appUed once-a-day . The adhesive side of the transdermal system should be ^plied to 

776 clean, dry, intact healthy skin on the front of the abdomen, thigh, hip, flank, shoulder, or upper 

777 arm. The transdermal system should be applied at approximately the same time every day, at a 

778 convenient time for the patient. Because Neupro is administered transdermally, food is not 

779 expected to affect absorption and it can be ^plied irrespective of the timing of meals. No dosage 

780 adjustment is necessary for patients who have moderate impairment of hepatic function or mild 

781 to severe impairment of renal fimction. 

782 The application site for Neupro should be moved on a daily basis (for example, from the right 

783 side to the left side and fiom the upper body to the lower body). Neupro should not be applied to 

784 the same ^plication site more than once every 14 days and should not be placed on skin that is 

785 oily, irritated, or damaged, or where it will be rubbed by tight clothing. If it is necessary to ^ply 

786 Neupro to a hairy area, the area should be shaved at least 3 days prior to Neupro ^plication. Ihe 

787 system should be ^plied immediately after opening the pouch and removing the protective liner. 

788 The system should be pressed firmly in place for 20 to 30 seconds, making sure there is good 

789 contact, especially aroimd the edges. If the patient forgets to replace Neupro, or if the 

790 transdermal system becomes dislodged, another transdermal system should be applied for the 

791 remainder of the day . 

792 Complete instructions to fecilitate patient counseling on proper usage may be found in the 

793 PRECAUTIONS, Information for Patients section and in the PATIENT INFORMATION 

794 LEAFLET. 

795 

796 Animal To^dcology 

797 Retinal Pathology: Albino rats: Retinal degeneration was observed in albino rats in the 6-month 

798 toxicity study at the highest dose tested. Retinal degeneration was not observed in the 2-year 

799 carcinogenicity studies in albino rat (at plasma exposures (AUC) up to 5 to 9 times the plasma 

800 AUC in humans at the MRHD of 6 mg/24 hours) and albino mouse, or in monkeys treated for 1 

801 year. The potential significance of this efifect in humans has not been established, but cannot be 

802 disregarded because dismption of a mechanism that is universally present in vertebrates (i.e., 

803 disk shedding) may be involved. 

804 

805 HOW SUPPLIED 

806 Neupro® is available in 3 strengflis, as described in Table 7: 
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807 



Table 7 Transdermal System Size, Drug Content, and Nominal Delivery Rate 



Neupro Nominal 
Dose 


Rotigotine Content per 
System 


Neupro System Size 


2 mg/24 hours 


4.5 mg 


10 cm^ 


4 mg/24 hours 


9mg 


20 cm^ 


6 mg/24 hours 


.13.5mg 


30 cm^ 



808 
809 

810 

811 
812 
813 
814 
815 
816 

817 

818 
819 

820 

821 

822 
823 
824 

825 
826 
827 
828 

829 
830 



NDC# 0091-6487-01 
NDC # 0091-6488-21 
NDC U 0091-6488-01 



Each transdennal system is packaged in a separate poudi. 

Each strength is available in cartons of 7 and 30 transdermal systems. 

2 mg/24 hours 7 transdennal systems NDC #0091-6486-21 

2 mg/24 hours 30 transdermal systems NDC # 0091-6486-01 

4 mg/24 hours 7 transdermal systems NDC # 0091-6487-21 
4 mg/24 hours 30 transdermal systems 
6 mg/24 hours 7 transdermal systems 
6 mg/24 hours 30 transdermal systems 

Storage 

Store at 20° - 25^ (68° - 77°F); excursions permitted between 15 
Controlled Room Temperature] 

Neupro should be stored in the original pouch. Do not store outside of pouch 

Apply the transdermal system immediately upon removal from the pouch. 

Manufectured for. 
SCHWARZ PHARMA, LLC 
Mequon,WI 53092, USA 

By: 

LTS Lohmann Therapie System AG 

Lohmaimstrasse 2 

D-56626 Andemach, Germany 

PC4862 
Rev. 07/04 



30°C (59°-86°F). [See US? 
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PATIENT INFORMATION 
NEUPRO® [NU pro] 
(rotigotine transdermal system) 

RxOnly 

IMPORTANT: NEUPRO is for use on the skin only. 



Read the Patient Information that comes with NEUPRO before you start using it and each 
time you get a refill. There may be new infonnation. This information does not take the 
place of talking to your doctor about your medical condition or your treatment. If you 
have any questions about NEUPRO, ask your doctor or pharmacist 

What is the most important infonnation I should know about NEUPRO? 

NEUPRO may make you very sleepy or cause you to fall asleep suddenly, and 
without warning while doing normal activities such as driving, talking with other 
people, watching TV, or eating. This can happen any time during treatment with 
NEUPRO. 

• Do not drive, work on ladders, or do other dangerous activities while using NEUPRO 
until you know how NEUPRO affects you. 

• If NEUPRO does make you very sleepy, or you Ml asleep suddenly while doing 
normal activities, do not drive or do other dangerous activities imtil you talk widi 
your doctor. 

Tell your doctor if you fall asleep suddenly while doing normal activities or feel sleepier 
than normal. 

Heat may cause too much medicine from a Neupro patch to pass through your skin. 
While you are wearing a NEUPRO patch, do not: 

• apply a heating pad to the application site area 

• take a hot bath 

• use a sauna 

• expose the application site to direct sunlight 
What is NEUPRO? 

NEUPRO is a type of medicine called a dopamine agonist. NEUPRO is a patch 
(transdermal delivery system) worn on the skin. It is used to treat the signs and symptoms 
of early-stage Paridnson's disease in adults. 
NEUPRO has not been studied in children. 

Who should not use NEUPRO? 

Do not use NEUPRO if you are allergic to anything in it. See the end of this leaflet for 
a complete list of ingredients in NEUPRO. 



NEUPRO contains a sulfite called sodium metabisulfate. Sulfites can cause life- 
threatening allergic reactions in people that are sensitive to sulfites. People with 
asthma are more likely to be sensitive to sulfites. If you have trouble breathing or 
swallowing while using NEUPRO, remove NEUPRO right away and call your 
doctor or get emergency care. 

NEUPRO may not be right for you. Before starting NEUPRO tell your doctor about 
all of your health conditions including if you: 

• are allergic to sulfites 

• have asthma 

• have blood pressure problems 

• have heart problems 

• are pregnant or breastfeeding or planning on becoming pregnant 
Tell your doctor if you drink alcohol 

Alcohol should be avoided while using NEUPRO. ALCOHOL and NEUPRO can 
interact and increase your chance of being sleepy or falling asleep suddenly while doing 
normal activities. 

Tell your doctor about all the medicines you take including prescription and 
nonprescription medicines, vitamins and herbal supplements. Some medicines may 
affect how NEUPRO worics. NEUPRO may also afifect how your other medicines work. 
Especially tell your doctor if you take other medicines that can make you sleepy 
such as sleep medicines, antidepressants, or antipsychotics. 

Know the medicines you take. Keep a list of your medicines with you to show your 
doctor and pharmacist each time you get a new medicine. 

How should I use NEUPRO? 

See the end of this leaflet for complete instructions "How to use and apply a 
NEUPRO patch.** 

• Use NEUPRO exactly as prescribed by your doctor. 

• NEUPRO comes in 4 different size (dose) patches. Your doctor will probably start 
you on a low dose of NEUPRO. Your doctor will change the dose weekly until you 
are taking the right amount of medicine to control your symptoms. It may take several 
weeks before you reach the dose that controls your symptoms best Do not stop or 
change your dose of NEUPRO without first talking with your doctor. 

• Talk to your doctor often about your condition. Do not stop or change your 
treatment with Neupro without talking to your doctor. 

• Patients with Parkinson's disease may have an increased chance of getting a skin 
cancer called melanoma. People with Parkinson's disease should have a doctor 
check their skin for skin cancer regularly. 



What are the possible side effects of NEUPRO? 
Possible serious side effects with NEUPRO include: 

• falling asleep while do normal activities. See "What is the most important 
information I should know about NEUPRO?" 

• low blood pressure that makes you feel dizzy, faint, sweaty, or have nausea. Stand 
up slowly when getting up from a sitting or lying position. Tell you doctor if you if 
you have symptoms of low blood pressure with NEUPRO. 

• fainting 

• hallucinations (seeing, hearing, or sensing things that are not real). The chance for 
hallucinations is higher in elderly patients with Parkinson's disease. 

• compulsive behavior and trouble controlling strong urges such as: 

o gambling too much 

o increased sexual desire 

o repeating meaningless actions 
Talk to your doctor if you or femily members notice that you are having unusual urges 
• 

The most common side effects with NEUPRO are: 

• nausea 

• application site reaction 

• drowsiness or sleepiness 

• dizziness 

• headache 

• vomiting 

• trouble sleeping (insomriia) 

These are not all the side effects of NEUPRO. For more information, ask your doctor or 
pharmacist. Talk to your doctor about any side effects or problems you may have. 

How do I store NEUPRO? 

• Store NEUPRO at 68° to 77T (20° to 25°C). 

• Stor^ NEUPRO in its sealed pouch until use. 

• Keep NEUPRO and all medicines out of reach of children and away from pets. 
General information about NEUPRO 

Medicines are sometimes prescribed for purposes other than those listed in Patient 
Information leaflets. Do not use NEUPRO for a condition for which it was not 
prescribed. Do not give NEUPRO to other people even if they have the same condition 
you have. It may harm them. 



This leaflet summarizes important information about NEUPRO. If you would like more 
infomiation, talk with your doctor. You can ask your doctor or phamacist for 
infomiation about NEUPRO that was written for healthcare professionals. 

For more information, visitwww.website.com or call 1-800-xxx-xxxx. 

What are the ingredients in NEUPRO? 

Active ingredient: rotigotine 

Inactive ingredients: ascorbyl palmitate, povidone, silicone adhesive, sodium 
metabisulfite, and dl-alpha-tocopherol. 

How to use and apply a NEUPRO patch 

Read these instructions carefully before you apply NEUPRO. Ask your doctor or 
pharmacist about anything you do not understand. 

When to Apply NEUPRO: 

Each patch is sealed in a pouch that protects it until you are ready to apply it. 

• NEUPRO should be ^plied right away after removing it fiom the protective pouch. 

• Wear NEUPRO for 24 hours. After 24 hours, remove the patch and apply a new one 
right away to a different area of skin. 

• Choose the time of day or night tiiat woiks best for you to ^ply NEUPRO. Apply the 
patch at the same time each day. 

Where to Apply NEUPRO: 

• Choose an area of clean, dry, and healthy skin on the stomach, thigh, hip, flank (side 
of the body between the ribs and the pelvis), shoulder, or upper arm. 

/■ 
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If you need to apply the patch to a hairy area, the area should be shaved at least 3 
days before applying the patch. 

The patch should not be applied to areas where it could be rubbed by tight clothing or 
under a waistband. 

Avoid applying the patch on skin folds. 

Do not apply the patch to skin that is red, irritated, or injured. 

Each patch should be applied to a different place on the skin each day, for example, 

from the right side to the left side and from the upper body to the lower body. 



NEUPRO should not be applied to the same area of skin more than once every 14 
days. 

• Creams, lotions, ointments, oils, and powders should not be applied to the skin area 
where the patch will be placed. 

How to Apply NEUPRO: 

Each patch is individually packaged. Just before you apply the patch, remove it ftom its 
sealed pouch, remove the protective liner and apply to the skin right away. Do not store 
the patch outside the sealed pouch. Do not cut a NEUPRO patch into smaller pieces. 
1 . Grasp the two sides of the pouch and pull apart. 



r/^^^^^^r^*^ 
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2. Remove the patch from the pouch. 



3 . Hold the patch with both hands, with the protective liner on top. 



4. Bend the edges of the patch away fiom you so that the S-shaped cut in the liner opens 
up. 



0k 
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5. Peel off one half of the protective liner. Do not touch the sticky surface because the 
medicine could come off on your fingers. 



6. Apply the sticky half of the patch tx) a clean area of skin and remove the remaining 
liner. 





7. Press the patch firmly with the palm of your hand for 20 to 30 seconds to make sure 
there is good contact with the skin, especially around the edges. Make sure that the 
patch is flat against the skin (there should be no bumps or fold in the patch). 



■r? 



/ 



8. Be sure to wash your hands with so^ and water right after handling the patch to 
remove any medicine that may have gotten on them. Do not touch your eyes until 
after you have washed your hands. 

How to Remove NEUPRO: 

1 . Slowly and carefully peel off the used patch. Carefiilly fold it in half (sticky sides 
together) and throw away the folded patch so that children and pets cannot reach it. 
This patch still contains some medicine and could harm a child or pet. 

2. Gently wash the area with warm water and mild soap to remove any sticky material 
(adhesive) that stays on your skin. Baby or mineral oil may also be used to remove 
any adhesive. Alcohol or other solvents, such as nail polish remover, may cause skin 
irritation and should not be used. 

3 . Wash your hands with soap and water. 

4. You may see mild redness at the site when a patch is removed. This redness should 
go away overtime. If irritation or itchiness continues, tell your doctor. 

Other Information: 

• Heat may cause too much medicine firom a Neupro patch to pass through yoxu* skin. 
While you are wearing a NEUPRO patch, do not: 

# apply a heating pad to the ^plication site area 

• take ahot bath 



• use a sauna 

• expose tJie application site to direct sunlight 

• You may bathe, shower, or swim while wearing a NEUPRO patch. Water may loosen 
your NEUPRO patch. If a NEUPRO patch fells off; apply a new NEUPRO patch for 
the rest of the day. The following day, apply a new patch at your regular time. 

• If you forget to apply a NEUPRO patch at the usual time, remove the used NEUPRO 
patch you are currently wearing and put on a new NEUPRO patch on a different area 
of skin. Then apply a new NEUPRO patch the next day at your regular time. 

• If you develop a skin rash or irritation fipom the patch, avoid direct sunlight on the 
area until the skin heals because sun exposure could lead to changes of skin color. 

• Do not cut or damage a NEUPRO patch. 

• To avoid a possible bum on your skin, remove your NEUPRO patch before you have 
piocedxues called magnetic resonance imaging (MRI) or a cardioversion. 

Distributed by: 

SCHWARZ PHARMA, LLC 
Mequon,WI 53092 
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EXHIBIT F 



DEPARTMENT OF HEALTH & HUMAN SERVICES 



Public Health Service 



Food and Drug Administration 
Rockville. MD 20857 



NDA 21-829 



RECEIVED 



Schwarz Biosciences, Inc. . 

Attention: David Dobrowski "^AY I 4 IQQJ 

Director, Regulatory Affairs - 

RO. Box 110167 Qphu^rTD^ o^^^'^ 

Research Triangle Park, NC 27709 ocnwarz BlOSciences. Inc. 



Dear Mr. Dobrowski: 



Please refer to your new drug application (NDA) dated January 19, 2005, received January 28, 2005, 
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act submitted under 505(b) 
for Neupro (rotigotine) 2mg^4 hr., 4 mg/24 hr., and 6 mg/24hr.transdermal system. 



We acknowledge receipt of y 
February 23, 2006 
August 25, 2006 
November 7, 2006 
January 24, 2007 
May 4, 2007 



submissions dated: 
March 16, 2006 
August 31, 2006 
December 7, 2006 
Febmary 5, 2007 
May 8, 2007 



April 24, 2006 
October 2, 2006 
January 10, 2007 
April 4, 2007 



The November 7, 2006 submission constituted a complete response to our February 28, 2006 action 
letter. 

This new drug application provides for the use of Neupro (rotigotine) transdermal system for the 
treatment of the signs and symptoms of early-stage idiopathic Parkinson's disease. 

We have completed our review of this application, as amended and it is approved, effective on the date 
of this letter, for use as recommended in the agreed-upon labeling text. 

The fmal printed labeling (FPL) must be identical to tiie enclosed labeling. Marketing tiie product with 
FPL that is not identical to the approved labeling text may render the product misbranded and an 
unapproved new drug. 

Please submit an electronic version of the FPL according to the guidance for industry tided Providing 
B£gulatory Submissions in Electronic Format - NDA. Alternatively, you may submit 20 pqjer copies 
of the FPL as soon as it is available but no more than 30 days after it is printed. Individually mount 15 
of the copies on heavy-weight paper or similar material. For administrative purposes, designate these 
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submissions 'TPL for approved NDA 21-829.'* Approval of these submissions by FDA is not 
required before the labeling is used. 



All applications for new active ingredients, new dosage forms, new indications, new routes of 
administration, and new dosing regimens are required to contain an assessment of the safety and 
eflFectiveness of the product in pediatric patients unless this requirement is waived or deferred. We are 
waiving the pediatric study requirement for this application. 



We remind you of your postmarketing study commitments in your submission dated May 4, 2007. 
These commitments are listed below. 



1. Description of Commitment 

To complete your thorough QTc study characterizing the effects of rotigotine on cardiac 
repolarization in humans and submit the final study report. 

Protocol Submission: to IND 47,852 on December 13, 2005 

Study Start: by January 6, 2006 

Final Report Submission: by July 3 1, 2007 



2 . Description of Commitment 

To complete the echocardiographic study in patients with Parkinson's disease comparing 
the effects of different dopamine agonists, including rotigotine, on echocardiographic 
measures. This study will help determine if rotigotine is associated with the cardiac 
valvulopathy seen with some other dopamine agonists. 

Protocol Submission: by June 30, 2007 

Study Start: by April 2007 

Interim Report Submission: September 2009 

Final Report Submission: September 20 1 1 



3. Description of Commitment 

To complete a fixed-dose dose-response study of rotigotine in patients with advanced 
Parkinson's disease that incorporates monitoring of laboratory parameters related primarily to 
hematopoesis and renal function, including iron, transferrin, ferritin, reticulocyte count, red cell 
morphology, erythropoietin, erytiirocyte sedimentation rate, C-reactive protein, haptoglobin 
and urine hemoglobin as well as hemoglobin; hematocrit; red cell indices; absolute and 
differential white cell counts; BUN, creatirune, serum electrolytes (including bicarbonate), 
albumin and globulin. This study will include continued detailed monitoring during post- 
treatment washout in order to assess rate of recovery fi-om any reduction of renal fimction, 
hemoglobin or albumin. Measurement of red cell volume and creatinine clearance should be 
performed before initiating treatment, at the end of treatment and the end of post-treatment 
washout. These data will help to fiirther characterize the previously noted changes in 
hematologic and renal measures and, importantiy, to determine if, in those patients in whom 
these changes occur, the changes are reversible upon discontinuation of treatment. 



NDA 21-829 
Page 3 



Protocol Submission: by June 30, 2007 

Study Start: by August 2007 

Final Report Submission: by February 2010 

4. Description of Commitment 

To conduct an in vivo micronucleus assay by the subcutaneous route. 

Protocol Submission: to NDA 2 1-829 on August 25, 2006 

Study Start: by September 2006 

Final Report Submission: by June 30, 2007 

5 . Description of Commitment 

To conduct embryo-fetal development studies in mouse. 

Protocol Submission: to NDA 21-829 on August 25, 2006 

Study Start: by October 2006 

Final Report Submission: by September 30, 2007 

6. Description of Commitment 

To conduct an embryo-fetal development study in rabbit. 

Protocol Submission: to NDA 2 1-829 on August 25, 2006 

Study Start: by October 2006 

Final Report Submission: by September 30, 2007 

7. Description of Commitment 

To conduct a local tissue distribution study to compare tissue distribution of drug-related 
material at the site of application following subcutaneous and dermal administration. 

Protocol Submission: by June 30, 2007 

Study Start: by August 2007 

Final Report Submission: by December 3 1, 2007 

If local tissue exposure to drug-related material following subcutaneous administration 
(route used in the completed 2-year carcinogenicity studies) is not essentially the same as 
that following dermal administration, then a 2-year dermal carcinogenicity study in one 
species will be conducted. 

Protocol Submission: by March 2008 

Study Start: by May 2008 

Final Report Submission: by September 30, 20 1 1 
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8 . Description of Commitment 

To conduct an in vitro binding assay to assess the affinity of the metabolite, rotigotine 
sulfite, at the serotonin 5HT2B receptor. 

Protocol Submission: by July 2007 

Study Start: by September 2007 

Final Report Submission: by February 28, 2008 



Additional Nonclinical Conunents 

1 . You have provided protocols for the embryo-fetal development studies in mouse and rabbit that 
are to be conducted Phase 4. The study protocols describe standard embryo-fetal studies; 
however, concurrence cannot be provided on dose selection since no dose-range finding data 
were provided. Doses should be selected based on data firom valid dose-ranging studies in each 
species, preferably collected by the laboratory conducting the pivotal studies. In each pivotal 
study, rotigotine should be tested at doses up to a clear maximum tolerated (or maximum 
feasible) dose. 

2. If a 2-year carcinogenicity is conducted Phase 4, it is recommended that the study be conducted 
using a clinical formulation containing the hydroxylamine degradant at or above the proposed 
limit (188 ppm) in order to provide additional assurance of safety. 

Submit clinical protocols to your IND for this product. Submit noncUnical and chemistry, 
manufecturing, and controls protocols and all study final reports to this NDA. In addition, under 21 
CFR314.81(b)(2)(vii) and 314.81(b)(2)(viii), you should include a status sununary of each 
commitment in your annual report to this NDA. Tlie status summary should include expected 
summary completion and final report submission dates, any changes in plans since the last annual 
report, and, for clinical studies, number of patients entered into each study. All submissions, including 
supplements, relating to these postmarketing study commitments must be prominently labeled 
"Postmarketing Study Commitment Protocor', "Postmarketing Study Commitment Final 
Report", or "Postmarketing Study Commitment Correspondence." 

In addition, submit three copies of the introductory promotional materials that you propose to use for 
this product. Submit all proposed materials in draft or mock-up form, not final print. Send one copy to 
the Division of Neurology Products and two copies of both the promotional materials and the package 
insert directly to: 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Division of Drug Marketing, Advertising, and Communications 

5901-B Ammendale Road 

Beltsville, MD 20705-1266 

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR 
314.80 and 314.81). 
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The MedWatch-tD-Manufacturer Program provides manufecturers with copies of serious adverse event 
reports that are received directly by the FDA. New molecular entities and important new biologies 
qualify for inclusion for three years after approval. Your firm is eligible to receive copies of reports for 
this product. To participate in the program, please see the enrollment instructions and program 
description details at www.fda.gov/medwatch/report/mmp.htm . 

If you have any questions, call CDR Teresa Wheelous, Sr. Regulatory Project Manager, at (301) 796- 
1161. 

Sincerely, 

{See appended electroniQ signature page} 

Robert Temple, M.D. 

OfiBce Director 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 



Enclosure: Package Insert and Patient Package Insert 



1 Neupro® 



2 (Rotigotine Transdermal System) 

3 CONTINUOUS DELIVERY FOR ONCE-DAILY APPLICATION 

4 Rx Only 

5 DESCRIPTION 

6 Neupro® (Rotigotine Transdemal System) is a transdermal delivery system that provides 

7 rotigotine, a non-ergolinic dopamine agonist. When ^plied to intact skin, Neupro is designed to 

8 continuously deliver rotigotine over a 24-hGur period. 

9 The diemical name of rotigotine is (6S)-6-{propyl[2-(2-thienyl)ethyl]amino}-5,6,7,8^trahydro-l- 

10 naphthalenol. The empirical formula is C19H25NOS. The molecular weight is 3 15.48. The 

1 1 structural formula for rotigotine is: 




12 

13 The asterisk designates the chiral center. 

14 Neupro is available in three strengths: 2, 4, and 6 mg/24 hours. Each transdermal system has a 

15 release surface area of 10, 20, and 30 cm^ and contains 4.5, 9, or 13.5 mg rotigotine, 

16 respectively. See Table 1. The composition of the transdermal system per area unit is identical. 

17 Table 1 Transdermal System Size, Drug Content, and Nominal Delivery Rate 



Neupro Nominal Dose 


Rotigotine Content per 
System 


Neupro System Size 


2 mg/24 hours 


4.5 mg 


10 cm^ 


4 mg/24 hours 


9mg 


20 cm^ 


6 mg/24 hours 


13.5 mg 


30 cm^ 



18 

19 System Components and Structure 

20 Neupro is a thin, matrix-type transdermal system composed of three layers: 



21 
22 




24 Backing film 

25 Drug matrix 

26 Protective liner 
27 

28 1 . A flexible, tan-colored backing film, consisting of an aluminized polyester film coated with a 

29 pigment-layer on the outer side. The backing provides structural support and protection of the 

30 drug-loaded adhesive layer finom the environment. 

31 2. A self-adhesive drug matrix layer, consisting of the active component rotigotine and the 

32 following inactive components: ascoibyl palmitate, povidone, siUcone adhesive, sodium 

33 metabisulfite, and dl-alpha-tocopherol. 

34 3 . A protective liner, consisting of a transparent fluoropolymer-coated polyester film. This liner 

35 protects the adhesive layer during storage and is removed just prior to appUcation. 

36 CLINICAL PHARMACOLOGY 

37 Mechanism of Action 

38 Rotigotine is a non-ergoline D3/D2/D1 dopamine agonist for the treatment of Parkinson's disease. 

39 The precise mechanism of action of rotigotine as a treatment for Parkinson's disease is unknown 

40 although it is thought to be related to its ability to stimulate dopamine D2 receptors within the 

4 1 caudate-putamen in the brain. Rotigotine improved motor deficits in animal models of 

42 Parkinson's disease (6-OHDA in rat and MPTP model in monkey) including when administered 

43 transdermally 

44 Pharmacokinetics 

45 On average, approximately 45% of the rotigotine from the patch is released within 24 hours (0.2 

46 mg/cm^). Rotigotine is primarily eliminated in the urine as inactive conjugates. After removal of 

47 the patch, plasma levels decreased with a terminal half-hfe of 5 to 7 hours. The phamiacokinetic 

48 profile showed a biphasic eUmination with an initial half-life of 3 hours. 

49 Absorption 

50 When single doses of 40 cm^ systems are applied to the trunk, there is an average lag time of 

5 1 approximately 3 hours until drug is detected in plasma, (range 1 to 8 hours). Tmin occurs most 

52 commonly between 0 to 7 hours post dose. Tmax typically occurs between 15 to 18 hours post 

53 dose but can occur finom 4 to 27 hours post dose. However, there is no characteristic peak 

54 concentration observed. Rotigotine displays dose-proportionahty over a daily dose range of 

55 2mg/24hoursto 8mg/24hours. 

56 

57 On average, approximately 45% of the rotigotine fi^om the patch is released within 24 hours (0.2 

58 mg/cm^ ), independent of patch size. Similar absorption per cm^ was observed in healthy subjects 

59 and patients with early stage Parkinson's disease. 

60 In the clinical studies of rotigotine effectiveness, the transdermal system appUcation site was 

6 1 rotated from day to day (abdomen, thigh, hip, flank, shoulder, or upper arm) and the mean 

62 measured plasma concentrations of rotigotine were stable over the six months of maintenance 

63 treatment. Relative bioavailability for the different application sites at steady-state was 

64 evaluated in subjects with Parkinson's disease. Differences in bioavailability ranged from less 
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65 than 1% (abdomen vs hip) to 64% (shoulder vs thigh) with shoulder ^pUcation showing higher 

66 bioavailability. 

67 Because rotigotine is administered transdermally, food should not affect absorption, and the 

68 product may be administered without regard to the timing of meals. 

69 In a 14-day clinical study with rotigotine administered to healthy subjects, steady-state plasma 

70 concentrations were achieved within 2 to 3 days of daily dosing. 

7 1 Figure 1 Average (±95% CI) Neupro Plasma Concentrations in Patients with Early-Stage 

72 Parkinson's Disease After Application of 8 mg/24 hours to 1 of 6 Application Sites 

73 (shoulder, upper arm, flank, hip, abdomen, or thigh) on 2 Different Days During the 

74 Maintenance Phase 

75 



1.6 -I 
1.4 - 




0 -I 1— 1— 1 1 

0 6 12 18 24 

time (hours after actual administration) 

76 
77 

78 Distribution 

79 The weight normalized apparent volume of distribution, (Vd/F), in humans is approximately 84 

80 L/kg after repeated dose administration. 

81 The binding of rotigotine to human plasma proteins is approximately 92% in vitro and 89.5% in 

82 vivo. 

83 Metabolism and Elimination 

84 Rotigotine is extensively metabolized by conjugation and N-dealkylation. After intravenous 

85 dosing the predominant metabolites in human plasma are sulfate conjugates of rotigotine, 

86 glucuronide conjugates of rotigotine, sulfate conjugates of the N-despropyl-rotigotine and 
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87 conjugates of N-desthienyl -lotigotine. Multiple CYP isoenzymes, sulfotransferases and two 

88 UDP-glucuronosyltransferases catalyze the metabolism of rotigotine (See Drug Interactions) 

89 After removal of the patch, plasma levels decreased with a terminal half-life of 5 to 7 hours. The 

90 pharmacokinetic profile showed a biphasic elimination with an initial half-life of 3 hours. 

91 

92 Rotigotine is primarily excreted in urine (-'71%) as inactive conjugates of the parent compound 

93 and N-desalkyl metaboUtes. A smaller proportion is excreted in feces (--1 1%). The major 

94 metabolites found in urine were rotigotine sulfele (16%to 22%of the absorbed dose), rotigotine 

95 glucuronide (1 1%-15%), and N-despropyl-rotigotine sulfete metabolite (14% to 20%) and N- 

96 desthienylethyl-rotigotine sulfete metabolite (10% to 21%). Approximately 1 1% is renally 

97 eliminated as other metabolites. A small amount of xmconjugated rotigotine is renally eliminated 

98 (<1% of the absorbed dose). 

99 Pharmacokinetics in Special Populations 

100 Hepatic Insufficiency 

101 The effect of impaired hepatic function on the pharmacokinetics of rotigotine has been studied in 

102 subjects with moderate impairment of hepatic function (Child Pugh classification - Grade B). 

1 03 There were no relevant changes in rotigotine plasma concentrations. No dose adjustment is 

104 necessary in subjects with moderate impairment of hepatic fimction. No information is available 

105 on subjects with severe impairment of hepatic function. (See PRECAUTIONS, Hepatic 

106 Insufficiency) 

107 Renal Insufficiency 

108 The effect of renal function on rotigotine pharmacokinetics has been studied in subjects with 

109 mild to severe impairment of renal function including subjects requiring dialysis compared to 

110 healthy subjects. There were no relevant changes in rotigotine plasma concentrations. In 

1 1 1 subjects with severe renal impairment not on dialysis, (i.e., creatinine clearance 15 to <30 

112 ml/min), exposure to rotigotine conjugates was doubled. No dosage adjustment is 

113 recommended. 

114 Gender 

115 Female and male subjects and patients had similar plasma concentrations (body weight 

116 normalized). 

1 17 Geriatric Patients 

118 Plasma concentrations of rotigotine in patients 65 to 80 years of age were similar to those in 

119 younger patients, approximately 40 to 64 years of age. Although not studied, exposures in older 

120 subjects (> 80 years) may be higher due to skin changes with aging. 

121 Pediatric Patients 

122 The pharmacokinetics of rotigotine in subjects below the age of 1 8 years has not been 

123 established. 



Page 4 



124 Race 

125 The pharmacokinetic profile was similar in Caucasians, Blacks, and Japanese. No dose 

126 adjustment is necessary based on ethnicity. 

127 Adhesion 

128 Adhesion was examined in subjects with Parkinson's disease when patches were ^plied to 

129 rotating sites. Similar results were observed for the 4 mg/24 hours (20 cm^), 6 mg/24 hours (30 

130 cm^), and 8 mg/24 hours (40 cm^) patches. An adherence of >90% of the patch surfece was 

1 3 1 observed in 7 1 % to 82% of cases. A partial detachment of > 10% was observed in 1 5 % to 24% of 

132 cases. A complete detachment of the patch was observed in 3% to 5% of cases. 

133 CLINICAL STUDIES 

134 The effectiveness of Neupro in the treatment of the signs and symptoms of early-stage idiopathic 

135 Parkinson's disease was evaluated in three parallel group, randomized, double-blind placebo 

136 controlled studies conducted in the U.S. and abroad. These studies were conducted in patients 

137 who were not receiving concomitant dopamine agonist therapy and, who were either L-dopa 

138 naive or off L-dopa for at least 28 days prior to baseline and were never on L-dopa for more than 

139 6 months. Patients were excluded from the study if they had a history of pallidotomy, 

140 thalamotomy, deep brain stimulation, or fetal tissue transplant Patients receiving selegiline, 

141 anticholinergic agents, or amantadine must have been on a stable dose for at least 28 days prior 

142 to baseline; they were to attempt to maintain that dose for the duration of the study. 

143 The primary outcome assessment was the change from baseline for the combined scores for Part 

144 n (activities of daily living component) plus part HI (motor component) of the Unified 

145 Parkinson's Disease Rating Scale (UPDRS). Part H of the UPDRS contains 13 questions relating 

146 to activities of daily living that are scored from 0 (normal) to 4 (maximal severity) for a 

147 maximum (worst) score of 52. Part UI of the UPDRS contains 27 questions (for 14 items), each 

148 scored 0 (normal) to 4 (maximal severity). Part ID is designed to assess the severity of the 

149 caidinal motor findings in patients with Parkinson's disease (e.g., tremor, rigidity, bradykinesia, 

150 postural instability), scored for different body regions, and has a maximum (worst) score of 108 . 

151 

152 Dose-Response Studv 

153 This study was a randomized, double-blind, dose-response, multicenter, multinational study in 

154 which 316 early stage Parkinson's Disease patients were assigned to treatment with either 

155 placebo or one of several fixed doses (2 ing/24 hours, 4 mg/24 hours, 6 mg/24 hours, or 8 mg/24 

156 hours) of Neupro, given as 1, 2, 3, or 4 2-mg patches for a period up to 1 1 weeks. The patches 

157 were applied to the upper abdomen and the sites of application were rotated on a daily basis. 

158 Patients underwent a weekly titration (increasing the number of 2 mg/24 hours patches or 

159 placebo patches at weekly intervals) over 4 weeks such that the target doses of Neupro were 

160 achieved for all groups by the end of 3 weeks and were administered over the fourth week of the 

1 6 1 titration phase. Patients then continued on treatment for a 7 week maintenance phase followed 

162 by a down titration during the last week. Two back titrations by a single patch (i.e. 2 mg/24 

163 hours decrement of Neupro or placebo) at a time were permitted for intolerable adverse events. 

164 The mean age of patients was approximately 60 years (range 33 to 83 years; approximately 36 % 

165 were > 65 years) and the study enrolled more men (62 %) than women (39 %). Most patients (85 

1 66 %) were Caucasian and most randomized patients ^ 88 %) completed the firll treatment period. 
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167 

1 68 Mean baseline combined UPDRS (Parts n + HI) scores were similar among all treatment groups, 

169 between 27. 1 and 28.5 for all groups. Patients experienced a mean improvement (i.e. reductions) 

170 in the combined UPDRS (Parts 11 + EI) firom baseline to end of treatment (end of week 1 1 or last 

171 visit for patients discontinuing early) of -3.5, -4.5, -6.3, and -6.3 for the 2 mg/24 hours, 4 mg/24 

172 hours, 6 mg/24 hours, and 8 mg/24 hours Neupro groups respectively and -1 .4 for the placebo 

173 group. The difference from the placebo group for the mean change for each Neupro dose is 

174 shown in Table 2. Statistically significant mean changes reflecting dose-related improvement 

175 were observed at the three highest doses, and the 6 mg/24 hours and 8 mg/24 hours doses had a 

176 similar effect. 

177 

178 Table 2 Dose-Response Study: Mean Change in UPDRS (Parts II + III) from Baseline at 

179 End of Treatment for Intent-to-Treat Population 



Neupro Nominal 
Dose 


Rotigotine Content 
per System 


Difference from 
placebo 


2 mg/24 hours 


4.5 mg 


-2.1 


4 mg/24 hours 


9mg 


-3.1 


6 mg/24 hours 


13.5 mg 


-4.9 


8 mg/24 hours 


18 mg 


-5.0 



180 
181 

1 82 North American Study 

1 83 This study was a randomized, double-blind, multinational, flexible Neupro dose (2, 4, or 6 mg/24 

184 hours), parallel group study in which 277 early stage, idiopathic Parkinson's Disease patients 

1 85 were assigned (2: 1 ratio) to treatment with Neupro or placebo for a period up to about 28 weeks, 

1 86 This study was conducted in 47 sites in North America (U.S. and Canada). Patches were apphed 

187 to different body parts including upper or lower abdomen, thigh, hip, flank, shoulder, and/ or 

188 upper arm and patch ^plication sites were to be rotated on a daily basis. Patients underwent a 

1 89 weekly titration (consisting of 2 mg/24 hours increments at weekly intervals) over 3 weeks to a 

190 maximal dose of 6 mg/24 hours depending on efficacy and tolerability, and then received 

1 9 1 treatment over a 24 week maintenance phase followed by a de-escalation over a period up to 4 

192 days. Back/down titration by a single patch (i.e. 2 mg/24 hours decrement of Neupro or placebo) 

193 was permitted during the titration phase for intolerable adverse events but was not permitted 

194 during the maintenance phase (i.e., patients with intolerable adverse events had to leave die 

195 study). Primary efficacy data were collected after a treatment period of up to approximately 27 

196 weeks, 
197 

198 The mean age of patients was approximately 63 years (range 32 to 86 years; approximately 45 % 

199 were > 65 years), ^proximately two-thirds of all patients were men, and nearly all patients were 

200 Caucasian. Approximately 90 % of patients randomized to Neupro achieved a maximal daily 

20 1 dose of 6 mg/24 hours; 70 % maintained this dose for most (> 20 weeks) of the maintenance 

202 phase. Most enrolled patients (> 8 1 %) completed the fiill treatment period. 
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203 

204 Mean baseline combined UPDRS (Parts 11 + HI) was similar in both groups (29.9 Neupro group, 

205 30.0 placebo). Neupro treated patients e5q)erienced a mean change in the combined UPDRS 

206 (Parts n + IE) from baseline to end of treatment (end of treatment week 27 or last visit for 

207 patients discontinuing early) of -4.0, and placebo treated patients showed a mean change from 

208 baseline of +1 .39 , a difference (see Table 3)that was statistically significant 

209 

210 Table 3 North American Study: Mean Change in UPDRS (Parts II + HI) from Baseline at 

2 1 1 End of Treatment for Intent-to-Treat Population 



Neupro Nominal 
Dose 


Rotigotine Content 
per System 


Difference from 
placebo 


Up to 6 mg/24 hours 


Up to 13.5 mg 


-5.3 



212 

213 
214 

215 Foreign Multinational Study 
216 

217 Hiis study was a randomized, double-blind, multinational, flexible Neupro dose (2 mg/24 hours, 

218 4 mg/2 hours, 6 mg/24 hours, or 8 mg/24 hours), three arm, parallel group, study using a double- 

219 dummy treatment in which 56 1 early stage, Parkinson's Disease patients were assigned to 

220 treatment with either placebo or Neupro or active oral comparator in a ratio of 1 : 2: 2 for a period 

22 1 up to about 39 weeks. This study was conducted in up to 8 1 sites in many countries outside of 

222 North America. Patches were appUed to different body parts including upper or lower abdomen, 

223 thigh, hip, flank, shoulder, and/ or upper arm and patch application sites were to be rotated on a 

224 daily basis. Treatment with a patch and placebo was given to all patients in a double-blinded 

225 maimer such that no one would know the actual treatment (i.e. Neupro, comparator, or placebo). 

226 Patients underwent a weekly dose escalation of patch (consisting of 2 mg/24 hours increments of 

227 Neupro or placebo) and a dose escalation of capsules of comparator or placebo over 13 weeks up 

228 to a maximal dose of 8 mg/24 hours of Neupro depending on achieving optimal efficacy or 

229 intolerability at a lower dose. Patients randomized to Neupro achieved the maximal dose of 8 

230 mg/24 hours after a 4 week titration if maximal efficacy and intolerability had not occurred over 

231 a 4 week titration period. Patients then received treatment over a 24 week maintenance phase 

232 followed by a de-escalation over a period up to 12 days. A single back titration by a single patch 

233 (i.e. 2 mg/24 hours decrement of Neupro or placebo) or c^sule was permitted during the 

234 titration phase for intolerable adverse events but was not permitted during the maintenance phase 

235 (i.e. patients with intolerable adverse events had to discontinue fi-om this study). Primary efficacy 

236 data were collected after a treatment period of up to approximately 37 weeks of randomized 

237 treatment 
238 

239 The mean age of patients was ^proximately 61 years (range 30 -86 years; approximately 41 % 

240 were > 65 years), nearly 60 % of all patients were men, and nearly all patients were Caucasian. 

24 1 About 73 % of patients completed the full treatment period. Tlie mean daily dose of Neupro was 

242 just less than 8 mg/24 hours and approximately 90 % of patients achieved the maximal daily 

243 dose of 8 mg/24 hours. 
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244 Mean baseline combined UPDRS (Parts II + IH) was similar across all groups (33.2 Neupro. 

245 3 1 .3 placebo, 32.2 comparator). Neupro treated patients experienced a mean change in the 

246 combined UPDRS (Parts II + IE) fiom baseline to end of treatment (end of treatment week 37 or 

247 last visit for patients discontinuing early) of - 6.83, and placebo treated patients showed a mean 

248 change fix)m baseline of - 2.33 (see Table 4), a difference that was statistically significant 

249 
250 
251 
252 

253 Table 4 Foreign Multinational Study: Mean Change in UPDRS (Parts 11 + 111) from 

254 Baseline at End of Treatment for Intent-to-Treat Population 



Neupro Nominal 
Dose 


Rotigotine Content 
per System 


Difference from 
placebo 


Up to 8 mg/24 hours 


Up to 18 mg 


-4.5 



255 

256 INDICATIONS AND USAGE 

257 Neupro is indicated for the treatment of the signs and symptoms of early-stage idiopathic 

258 Paridnson's disease. 

259 The effectiveness of Neupro was demonstrated in randomized, controlled studies in patients with 

260 early-stage Parkinson's disease who were not receiving concomitant L-dopa therapy. (See 

26 1 CLINICAL STUDIES) 

262 

263 CONTRAINDICATIONS 

264 Neupro is contraindicaled in patients who have demonstrated hypersensitivity to rotigotine or the 

265 components of the transdermal system. 

266 WARNINGS 

267 Sulfite Sensitivity 

268 Neupro contains sodium metabisulfite, a sulfite that may cause allergic-type reactions including 

269 anaphylactic symptoms and life threatening or less severe asthmatic episodes in certain 

270 susceptible people. The overall prevalence of sulfite sensitivity in the general population is 

271 unknown and probably low. Sulfite sensitivity is seen more frequently in asthmatic than in 

272 nonasthmatic people. 
273 

274 Falling Asleep During Activities of Daily Living 

275 Patients treated with Neupro have reported falling asleep while engaged in activities of 

276 daily living, including the operation of motor vehicles, which sometimes resulted in 

277 accidents. Although many of these patients reported somnolence while on Neupro, some 

278 perceived no warning signs, such as excessive drowsiness, and believed that they were alert 
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279 immediately prior to the event Some of these events have been reported as late as one year 

280 after initiation of treatment. 

28 1 Somnolence is a common occurrence in patients receiving Neupro. Many clinical experts 

282 believe that falling asleep while engaged in activities of daily living always occurs in a 

283 setting of pre-existing somnolence, although patients may not give such a history. For this 

284 reason, prescribers should continually reassess patients for drowsiness or sleepiness 

285 especially since some of the events occur well after the start of treatment. Prescribers 

286 should also be aware that patients may not acknowledge drowsiness or sleepiness until 

287 directly questioned about drowsiness or sleepiness during specific activities. Patients should 

288 be advised to exercise caution while driving, operating machines, or working at heights 

289 during treatment with Neupro. Patients who have already experienced somnolence and/or 

290 an episode of sudden sleep onset should not participate in these activities during treatment 

291 with Neupro. 

292 Before initiating treatment with Neupro, patients should be advised of the potential to 

293 develop drowsiness and specifically asked about factors that may increase the risk with 

294 Neupro such as concomitant sedating medications and the presence of sleep disorders. If a 

295 patient develops meaningful daytime sleepiness or episodes of falling asleep during 

296 activities that require active participation (e.g., conversations, eating, etc.), Neupro should 

297 ordinarily be discontinued (see DOSAGE AND ADMINISTRATION for guidance on 

298 discontinuing Neupro). If a decision is made to continue Neupro, patients should be advised 

299 not to drive and to avoid other potentially dangerous activities. There is insufficient 

300 information to establish whether dose reduction will eluninate episodes of falling asleep 

301 while engaged in activities of daily living. 

302 Hallucinations 

303 In three double-blind, placebo-controlled studies in patients with early-stage Parkinson's disease 

304 who were not treated with L-dopa, 2.0% (13 of 649) of patients treated with Neupro reported 

305 hallucinations compared to 0.7% (2 of 289) of patients on placebo. Hallucinations were of 

306 suflBcient severity to cause discontinuation of treatment in 0.2% (1 of 649) Neupro treated 

307 patients compared to 0% (0 of 289) on placebo. 

308 PRECAUTIONS 

309 General 

310 Symptomatic Hypotension 

311 Dopamine agonists, in clinical studies and clinical e7q)erience, appear to impair the systemic 

3 12 regulation of blood pressure, resxdting in postural hypotension, especially during dose escalation. 

313 Parkinson's disease patients, in addition, appear to have an impaired capacity to respond to a 

314 postural challenge. For these reasons, Parkinson's patients being treated with dopaminergic 

315 agonists ordinarily (1) require careful monitoring for signs and symptoms of postural 

316 hypotension, especially dxuing dose escalation, and (2) should be informed of this risk. (See 

317 PRECAUTIONS, Information for Patients) 

318 The pooled analyses of a variety of adverse event terms suggestive of orthostatic hypotension in 

319 the three controlled eflBcacy studies showed the incidence of these events with Neupro 6 mg/24 

320 hours was 5%vs 4% for placebo. Examination of systolic blood pressure -decreases of >20 

32 1 mmHg at 3 minutes after arising showed an incidence of 5% for Neupro 6 mg/24 hours vs 4% 
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322 for placebo. In a separate analysis, decreases in systolic blood pressure from baseline at anytime 

323 of>40 mmHg in the supine position were seen in 7% of subjects who received Neupro 6 mg/24 

324 hours and 4% for placebo. 

325 An analysis of the dose response study using a variety of adverse event terms suggestive of 

326 orthostatic hypotension, including dizziness and postural dizziness, showed a 2 fold higher 

327 incidence of these events with Neupro (22 %) vs placebo (1 1 %). This increased risk was 

328 observed in a setting in which patients were very carefully titrated, and patients with clinically 

329 relevant cardiovascular disease or symptomatic orthostatic hypotension at baseline had been 

330 excluded from this study. The study showed a dose-related increased risk for mild-moderate 

331 systolic orthostatic hypotension (decrease of > 20 mm Eg) at the end of the titration period (after 

332 4 weeks treatment) with the highest recommended 6 mg/24 hours Neupro dose (6 %) vs placebo 

333 (3 %) or lower Neupro doses (2 mg/24 hours or 4 mg/24 hours 0 %). An increased dose-related 

334 risk (3 % for 4 and 6 mg/24 hours Neupro; 2 % for placebo and 2 mg/24 hours Neupro) of 

335 systolic orthostatic hypotension was also observed after 7 weeks of treatment. 

336 

337 Syncope 

338 Syncope has been reported in patients using dopamine agonists, and for this reason patients 

339 should be alerted to tiie possibility of syncope. The reported incidence of syncope was no greater 

340 among those receiving Neupro (1%) than among those receiving placebo (1%). Because the 

341 studies of Neupro excluded patients with clinically relevant cardiovascular disease, it is not 

342 known to what extent the estimated incidence figures apply to Parkinson's disease patients as a 

343 whole. Therefore, patients with severe cardiovascular disease should be treated with caution. 

344 

345 Elevation of Heart Rate and Blood Pressure 

346 Neupro on average increased heart rate by 2 to 4 bpm in rotigotine treated patients compared to 

347 placebo patients. Subjects who received Neupro in clinical studies had a slightly higher incidence 

348 of a heart rate exceeding 100 beats per minute (9% vs 7% of placebo subjects). 

349 Neupro treatment was not associated with a consistent mean change in systolic and diastoUc 

350 blood pressure. Subjects on Neupro had a higher incidence of systolic blood pressures >180 mm 

351 Hg and diastohc blood pressures > 105 mmHg compared to placebo (SBP: 4% vs 2%; DBP: 9% 

352 vs 5%), In the Dose-Response study, there was a dose-related increase in systolic blood pressure 

353 increases > 20 mm Hg at the highest recommended Neupro dose (6 mg/24 hours), 12 % vs 9 % 

354 for lower doses or placebo when standing at the final visit and 8 % vs 3 % for lower doses or 

355 placebo after changing from supine to standing at the final visit. These findings of blood 

356 pressure elevations should be considered when treating patients with cardiovascular disease. 

357 Weight Gain and Fluid Retention 

358 Subjects taking Neupro had a higher incidence (3%) of substantial weight gain (more than 10% 

359 of basehne weight) than placebo subjects (<1%). lliis weight gain was frequently associated 

360 with the development of peripheral edema, suggesting that Neupro may cause substantial fluid 

361 retention in some patients. Although the weight gain was usually well-tolerated in subjects 

362 observed in clinical studies, it could cause greater difficulty in patients who may be especially 

363 vulnerable to negative clinical consequences from fluid retention such as those with significant 
3 64 congestive heart failure or renal insufficiency . 

365 Dyskinesia 
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366 Neupro may potentiate the dopaminergic side effects of L-dopa and may cause and/or exacerbate 

367 pre-existing dyskinesia. Dyskinesia was reported at a similar rate in patients treated with Neupro 

368 (0.5%) or placebo (0,3%). 

369 Hepatic Insufficiency 

370 No adjustment of the dose is needed in patients with moderate hepatic impairment (Child Pugh 

37 1 classification - Grade B). The pharmacokinetics of rotigotine have not been studied in patients 

372 with severe hepatic impairment. 

373 Application Site Reactions 

374 Application site reactions (ASRs) were reported at a greater fiequency in the Neupro treated 

375 patients (37%, 239/649) than in placebo patients (14%, 40/289) in the three double-blind, 

376 placebo-controlled studies with Neupro. 

377 In the Dose-Response study, ASRs exhibited a dose-response relationship for the highest 

378 recommended Neupro dose (6 mg/24 hours) not only during the whole study period (placebo 19 

379 %, 2 mg/24 hours 24 %, 4 mg/24 hours 21 %, 6 mg/24 hours 34 %) but also in separate analyses 

380 of the titration period and of the maintenance period. ASRs as a cause for study discontinuation 
3 8 1 also showed a dose-response increased risk for the whole study period for 6 mg/24 hours Neupro 

382 vs other treatments (placebo 0%, 2 mg/24 hours 2 %, 4 mg/24 hours 0 %, 6 mg/24 hours 3 %). 

383 Of ASRs in Neupro treated patients, most were mild or moderate in intensity. The signs and 

384 symptoms of these reactions generally were localized erythema, edema, or pruritus Umited to the 
3 85 patch area and usually did not lead to dose reduction. About 5% of patients treated with Neupro 
386 in these studies discontinued as a result of an ASK Generalized skin reactions (e.g., allergic rash, 
3 87 including erythematous, macular-papular rash, or pruritus), have been reported at lower rates 

388 than ASRs during the development of Neupro. 

389 In a clinical study to investigate the cumulative human skin irritation of Neupro, daily rotation of 

390 Neupro application sites has been shown to reduce the incidence of ASRs in comparison to 

391 repetitive application to the same site. In a clinical study investigating the skin sensitizing 

392 potential of Neupro in 22 1 healthy subjects, no case of contact sensitization was observed. 

393 Localized sensitization reactions were observed in a study in normal volunteers with continuous 

394 rotating transdermal system ^plication to a 2.5 cm^ system, (0.5 mg/24 hours), after induction of 

395 maximal irritational stress by repetitive transdermal system application to the same site. If a 

396 patient reports a persistent apphcation site reaction (of more than a few days), reports an increase 

397 in severity, or reports a skin reaction spreading outside the application site, an assessment of the 

398 risks and benefits for the individual patient should be conducted. If a generalized skin reaction 

399 associated with the use of Neupro is observed, Neupro should be discontinued. 

400 

401 Melanoma 

402 Epidemiological studies have shown that patients with Parkinson's disease have a higher risk 

403 (^proximately 6-fold higher) of developing melanoma than the general population. Whether die 

404 increased risk observed was due to Parkinson's disease or other factors, sudi as drugs used to 

405 treat Parkinson's disease, is unclear. 

406 For the reasons stated above, patients and providers are advised to monitor for melanomas 

407 ftequentiy and on a regular basis when using (Neupro) for any indication. Ideally, periodic skin 

408 examinations should be performed by appropriately qualified individuals (e.g., dermatologists). 
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409 

410 Magnetic Resonance Imaging and Cardioversion 

41 1 The backing layer of Neupro contains aluminum. To avoid skin bums, Neupro should be 

412 removed prior to magnetic resonance imaging or cardioversion. 

413 Heat Application 

414 The effect of application of heat to Ihe transdermal system has not been studied. However, heat 

415 application has been shown to increase absorption several fold witii other transdermal products. 

416 Patients should be advised to avoid e>q50sing the ^plied Neupro transdermal system to external 

417 sources of direct heat, such as heating pads, or electric blankets, heat lamps, saunas, hot tubs, 

418 heated water beds, and prolonged direct sunlight. 

419 Events Reported with Dopaminergic Therapy 

420 Withdrawai-Emergent-Hyperpyrexia and Confusion 

42 1 Although not reported with Neupro, a symptom complex resembling the neuroleptic malignant 

422 syndrome (characterized by elevated temperature, muscular rigidity, altered consciousness, 

423 rtiabdomyolysis, and/or autonomic instability), with no other obvious etiology, has been reported 

424 in association with rapid dose reduction, withdrawal of, or changes in anti-Parkinsonian therapy. 

425 Therefore it is recommended that the dose be tapered at the end of Neupro treatment as a 

426 prophylactic measure (See DOSAGE AND ADMINISTRATION for guidance on 

427 discontinuing Neupro). 

428 Fibrotic complications 

429 Cases of retroperitoneal fibrosis, pubnonary infiltrates, pleural efifiision, pleural Ihickening, 

430 pericarditis and cardiac valvulopathy have been reported in some patients treated with ergot- 

43 1 derived dopaminergic agents. While these complications may resolve when Ihe dmg is 

432 discontinued, complete resolution does not always ocx:ur. 

433 Although these adverse events are believed to be related to the ergoline structure of these 

434 compounds, whether other, nonergot derived dopamine agonists can cause them is unknown. 

435 Binding to Melanin 

436 As has been reported with other dopamine agonists, binding to melanin-containing tissues (i.e., 

437 eyes) in the pigmented rat and monkey was evident after a single dose of rotigotine, but was 

438 slowly cleared over the 14-day obsen^ation period. 

439 Information for Patients 

440 Patients should be instructed to use Neupro only as prescribed. 

44 1 Patients should be asked about sensitivity to sulfites. Advise patient that Neupro contains sodium 

442 metabisulfite, which may cause allergic-type reactions including anaphylactic symptoms and life 

443 threatening or less severe asthmatic episodes in certain susceptible people. 

444 Patients should be alerted to the potential sedating effects associated with Neupro, including 

445 somnolence and particularly to the possibility of falling asleep while engaged in activities of 

446 daily Uving. Since somnolence is a fi-equent adverse event with potentially serious consequences, 

447 patients should neither drive a car nor engage in other potentially dangerous activities until they 
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448 have gained sufficient experience with Neupro to gauge whether or not it affects their mental 

449 and/or motor performance adversely. Patients should be advised that if increased somnolence or 

450 new episodes of falling asleep during activities of daily living (e.g., watching television, 

45 1 passenger in a car, etc.) are e?q)erienced at any time during treatment, they should not drive or 

452 participate in potentially dangerous activities until they have contacted their physician. If 

453 patients have previously experienced somnolence and/or have fallen asleep without waming 

454 prior to use of Neupro, they should be advised not to drive, operate machinery, or work at 

455 heights during treatment. 

456 As Neupro is administered transdermally, food intake and delayed gastric emptying will not 

457 influence the rate of absorption. 

458 Patients should be instructed to wear Neupro continuously for 24 hours. After 24 hours, the patch 

459 should be removed and a new one applied immediately. Patients can choose the most convenient 

460 time of day or night to apply Neupro but should be advised to apply the patch at approximately 

46 1 the same time each day. tf a patient forgets to change a patch, a new patch should be applied as 

462 soon as possible and replaced at the usual time the following day. 

463 Neupro should be apphed once daily to clean, dry, and intact skin on the abdomen, thigh, hip, 

464 flank, shoulder, or upper aim. If ^plied to a hairy area, the area should be shaved at least 3 days 

465 prior to ^plying the patch. Neupro should not be applied to areas that could be mbbed by tight 

466 clothing or under a waistband. Neupro should not be applied to skin folds. Neupro should not be 

467 applied to skin that is red, irritated, or impaired. Creams, lotions, ointments, oils, and powders 

468 should not be applied to the skin area where Neupro will be placed. 

469 Care should be used to avoid dislodging the patch while showering, bathing or during physical 

470 activity. After applying Neupro, patients or caregivers should wash their hands to remove any 

471 drug and should be careful not to touch their eyes or any objects. If the edges of the patch lift, 

472 Neupro may be taped down with bandage tape. If the patch detaches, a new one may be applied 

473 immediately to a different site. The patient should then change the patch according to their 

474 regular schedule . 

475 Patients should be informed that application site reactions can occur and that the Neupro 

476 transdermal system ^pHcation site should be rotated on a daily basis (e.g., from the right side to 

477 the left side and from the upper body to the lower body). Neupro should not be applied to the 

478 same application site more than once every 14 days. If a patient reports a persistent application 

479 site reaction (of more than a few days), reports an increase in severity, or reports a skin reaction 

480 that spreads outside the application site, an assessment of the risk/benefit balance for the 

48 1 individual patient should be conducted. If a generalized skin reaction associated with the use of 

482 Neupro is observed, Neupro should be discontinued. 

483 If there is a skin rash or irritation from the transdermal system, direct sunlight on the area should 

484 be avoided until the skin heals. Exposure could lead to changes in the skin color. 

485 Neupro shoidd always be removed slowly and carefully to avoid irritation. After removal the 

486 patch should be folded over so tiiat it sticks to itself and should be discarded. After removal the 

487 ^plication site should be washed with soap and water to remove any drug or adhesive. Baby or 

488 mineral oil may be used to remove any excess residue. Alcohol and other solvents (such as nail 

489 poUsh remover) may cause skin irritation and should not be used. Neupro patients or caregivers 

490 should wash their hands to remove any drug and should be careful not to touch their eyes or any 

491 objects. 

492 Use of Neupro is associated with nausea, vomiting, and general gastrointestinal distress. Nausea 

493 and vomiting may occur more frequentiy during initial therapy and may require dose adjustment. 
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494 Patients should be informed that hallucinations can occur during treatment with Neupro. 

495 Although not reported with Neupro at a greater frequency than with placebo, patients using 

496 dopamine agonists may develop postural (orthostatic) hypotension with or without symptoms 

497 such as dizziness, nausea, syncope, and sweating. Parkinson's disease patients, in addition, 

498 appear to have an impaired edacity to respond to a postural challenge and orthostatic 

499 hypotension may occur more fi^equently during initial therapy or with an increase in dose at any 

500 time. 

501 Because of the possible additive efifects, caution should also be used when patients are taking 

502 alcohol, sedating medications, or other CNS depressants (e.g., benzodiazepines, antipsychotics, 

503 antidepressants, etc.) in combination with Neupro. 

504 Because applying external heat (e.g., a heating pad, sauna, or hot bath) to the transdermal system 

505 may increase the amount of drug absorbed, patients should be instructed not to apply heating 

506 pads or other sources of heat to the area of the transdennal system. Direct sun exposure of the 

507 transdermal system should be avoided. 

508 Patients should be instructed not to cut or damage Neupro. 

509 To avoid potential bums, Neupro patients should be instmcted to remove Neupro before 

510 undergoing magnetic resonance imaging (MRI) or cardioversion. 

5 1 1 Because of the possibility rotigotine might be excreted in human breast milk, patients should be 

5 12 advised to notify their physicians if they intend to breast-feed or are breast-feeding an mfent. 

513 Because experience in humans is hmited, patients should be advised to notify their physician if 

5 14 they become or plan to become pregnant during ther^y. (See PRECAUTIONS, Pregnancy) 

515 There have been reports of patients experiencing intense urges to gamble, increased sexual urges, 

516 and other intense urges while taking one or more of the medications generally used for the 

5 1 7 treatment of Parkinson's disease, including Neupro. Although it is not proven that the 

518 medications caused these events, these urges were reported to have stopped in some cases when 

519 the dose was reduced or the medication was stopped. Prescribers should ask patients about the 

520 development of new or increased gambling urges, sexual urges or other urges while being treated 

52 1 with Neupro. Patients should inform their physician if they experience new or increased 

522 gambling urges, increased sexual urges or other intense urges while taking Neupro. Physicians 

523 should consider dose reduction or stopping the medication if a patient develops such urges while 

524 taking Neupro. 

525 

526 Drug Interactions 

527 CYP Interactions 

528 

529 In vitro studies indicate that multiple CYP-isoforms are capable of catalyzing the metabolism of 

530 rotigotine. In human liver microsomes, no extensive inhibition of the metabolism of rotigotine 

53 1 was observed when co-incubated with CYP isoform specific inhibitors. If an individual CYP 

532 isoform is inhibited, other isoforms can catalyze rotigotine metabolism. 
533 

534 Rotigotine, the 5-0-glucuronide and its desalkyl and monohydroxy metabolites were analyzed 

535 for interactions with the human CYP isoenzymes CYP1A2, CYP2C9, CYP2C19, CYP2D6 and 

536 CYP3A4 in vitro. Based on these results, no risk for inhibition of CYPl A2, CYP2C9 and 
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537 CYP3 A4 catalyzed metabolism of other drugs is predicted at therapeutic rotigotine 

538 concentrations. There is a low risk of inhibition of CYP2C19 and CYP2D6 catalyzed metabohsm 

539 of other drugs at therapeutic concentrations. 

540 In human hepatocytes in vitro, there was no indication for induction of CYPl A2, CYP2B6, 

541 CYP2C9,CYP2C19andCYP3A4. 

542 Rotigotine is metabolized by multiple sulfotransferases and two UDP-glucuronosyltransferases 

543 (UGTl A9 and UGT2B 15). These multiple pathways make it unlikely that inhibition of any one 

544 pathway would alter rotigotine concentrations significantly. 

545 Protein Displacement, Warfarin 

546 In vitro, no potential for displacement of warfarin by rotigotine (and vice versa) from their 

547 respective human serum albimiin binding sites was detected. 

548 . Digoxin 

549 The effect of rotigotine t on the pharmacokinetics of digoxin has been investigated in vitro in 

550 Caco-2 cells. Rotigotirie did not influence the P-glycoprotein-mediated transport of digoxin. 

55 1 Therefore, rotigotine would not be expected to affect the pharmacokinetics of digoxin. 

552 Clmetidine 

553 Co-administration of rotigotine (up to 4 mg/24 hours) with cimetidine (400 mg b.i.d.), an 

554 inhibitor of CYP1A2, CYP2C19, CYP2D6, and CYP3A4, did not alter the steady-state 

555 pharmacokinetics of rotigotine in healthy subjects. 

556 L-dopa 

557 Co-administration of L-dopa/caibidopa (100/25mg b.i.d.) with rotigotine (4 mg/24 hours) had no 

558 effect on the steady-state pharmacokinetics of rotigotine; rotigotine had no effect on the 

559 pharmacokinetics of L-dopa/carbidopa. 

560 Dopamine Antagonists 

561 It is possible that dopamine antagonists, such as antipsychotics or metoclopramide, could 

562 diminish the effectiveness of rotigotine. 

563 Carcinogenesis, Mutagenesis, Impairment of Fertility 

564 Carcinogenesis 

565 Two-year subcutaneous carcinogenicity studies of rotigotine were conducted in CD-I mice at 

566 doses of 0, 3, 10 and 30 mg/kg and in Sprague-Dawley rats at doses of 0, 0.3, 1, and 3 mg/kg; in 

567 both studies rotigotine was administered once every 48 hours. No significant increases in tumors 

568 occurred in the mouse study at doses up to 12 times the maximum recommended human dose 

569 (MRHD) of 6 mg/24 hours. 

570 In rats, there were significant increases in Leydig cell tumors in males and uterine tumors 

571 (adenocarcinomas, squamous cell carcinomas) in females. These findings are of questionable 

572 significance because the endocrine mechanisms believed to be involved in the production of 

573 Leydig cell and uterine tumors in rats are not considered relevant to humans, therefore, there 

574 were no significant tumor findings considered relevant to humans at plasma exposures (AUC) up 

575 to 5 to 9 times the plasma AUC in humans at the MRHD. 
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576 

577 Mutagenesis 

578 Rotigotine was not mutagenic in the in vitro Ames test or the in vivo Unscheduled DNA 

579 Synthesis test in hepatocytes from male Fisher rats. In the in vitro mouse lymphoma assay, 

580 rotigotine was mutagenic and clastogenic in the presence and absence of metabolic activation. 

581 Rotigotine was not clastogenic in the»in vivo mouse micronucleus test. 

582 

583 Infertility 

584 When administered to female Sprague-Dawley rats prior to and during mating and through 

585 gestation day 7, rotigotine disrupted implantation at subcutaneous (s.c.) doses of 1.5 mg/kg/day 
5 86 (2 times the maximum recommended human dose (MRHD) on a mg/m^ basis) or greater. There 

587 was no no-efiect dose. In male rats treated from 70 days prior to and through mating, there was 

588 no effect on fertility; however, a decrease in epididymal sperm motility was observed at 15 

5 89 mg/kg. The no-effect dose was 5 mg/kg/day (8 times the MRHD on a mg/m^ basis). Rotigotine 

590 was administered to female CD-I mice at s.c. doses of 10, 30, and 90 mg/kg/day (8 to 73 times 

591 the MRHD on a mg/m^ basis) from 2 weeks until 4 days before mating and then at a dose of 6 

592 mg/kg/day (all gix)ups) (5 times the MRHD on a mg/m^ basis) from 3 days before mating until 

593 gestation day 7; disrupted implantation was observed at all doses. The effects on implantation are 

594 thought to be due to the prolactin-lowering effect of rotigotine. In humans, chorionic 

595 gonadotropin, not prolactin, is essential for implantation. 

596 

597 Pregnancy 

598 Pregnancy Category C 

599 In subcutaneous studies in Sprague-Dawley rats and CD-I mice, rotigotine was shown to have 

600 adverse effects on embryo-fetal development. Rotigotine given to pregnant rats during 

601 organogenesis (0.5, 1 .5 or 5 mg/kg/day on gestation days 6 through 17) resulted in increased 

602 fetal death at all doses. The lowest effect dose was 0.8 times the MRHD on a mg/m^ basis. This 

603 effect is tiiought to be due to the prolactin-lowering effect of rotigotine. Rotigotine given to 

604 pregnant mice during organogenesis (10, 30 or 90 mg/kg/day on gestation days 6 through 15) 

605 resulted in an increased incidence of skeletal retardation at 30 and 90 mg/kg/day, and an increase 

606 in fetal death at 90 mg/kg/day. No effects were observed at 10 mg/kg/day (8 times the MRHD 

607 on a mg/m^ basis). Rotigotine given to pregnant Himalayan rabbits during organogenesis (1, 5, or 

608 15 mg/kg/day (3-49 times the MRHD on a mg/m^ basis) on gestation days 6 through 20) had no 

609 effects on embryo-fetal development; however, the study was not conducted at sufficientiy high 

610 doses. In a pre- and postnatal development study, Sprague-Dawley rats were administered 0.1, 

611 0.3 or 1 mg/kg/day from gestation day 6 through postnatal day 2 1 . Rotigotine impaired growth 

612 and development of offspring during lactation and produced neurobehavioral abnormalities in 

613 offspring at 1 mg/kg/day. When offspring were mated, growth and survival of their offspring 

6 14 were adversely affected. No adverse effects were observed at 0.3 mg/kg/day (0.5 times the 

615 maximum recommended human dose on a mg/m ^ basis) . 

616 

617 There are no adequate and well-controlled studies using Neupro in pregnant women. 

618 Therefore, the use of Neupro cannot be recommended during pregnancy unless the potential 

619 benefits of therapy justify the potential risk to the fetus. 
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620 Nursing Mothers 

621 Rotigotine decreases prolactin secretion in humans and could potentially inhibit lactation. 

622 Studies in rats have shown that rotigotine and/or its metaboUte(s) is excreted in breast milk. It is 

623 not known whether rotigotine is excreted in human breast milk. Because of the possibility that 

624 rotigotine may be excreted in human milk, and because of the potential for adverse reactions in 

625 nursmg infants, a decision should be made whether to discontinue nursing or to discontinue the 

626 drug, taking into account the importance of the drug to the mother. 

627 Pediatric use 

628 Safety and effectiveness in pediatric patients have not been established. 

629 Geriatric use 

630 Of the subjects treated with Neupro in clinical studies for treatment of early-stage Parkinson's 

63 1 disease, 42% were 65 years old and over, and 9% were 75 and over. No overall differences in 

632 safety or effectiveness were observed between these subjects and younger subjects, and other 

633 reported cUnical experience has not identified differences in responses between the elderly and 

634 younger patients, but greater sensitivity of some older individuals caimot be ruled out. 

635 No overall differences in plasma levels of rotigotine were observed between patients who were 

636 65 to 80 years old compared with younger patients receiving the same rotigotine doses. (See 

637 CLINICAL PHARMACOLOGY, Geriatric Patients) 

638 ADVERSE REACTIONS 

639 The safety of Neupro was evaluated in a total of 649 patients who participated in three double- 

640 blind, placebo-controlled studies with durations of 3 to 9 months in patients with early-stage 

641 Parkinson's disease. Additional safety information was collected in earlier short teim studies, 

642 and two open-label extension studies in patients with early-stage Parkinson's Disease. 

643 In the 3 double-blind, placebo-controlled studies in patients with early-stage Parkinson's disease, 

644 the most commonly observed AEs (incidence >5%) that appeared substantially more frequently 

645 in the rotigotine groups than in the placebo groups were nausea, application site reaction, 

646 somnolence, dizziness, headache, vomiting, and insomnia. 

647 Approximately 13% of 649 rotigotine-treated patients who participated in tiie 3 longest 

648 controlled studies discontinued treatment because of AEs, compared with 6% of 289 patients 

649 who received placebo. The adverse events most commonly causing discontinuation of treatment 

650 were: application site reaction (5% vs 0% on placebo), nausea (2% vs 0% on placebo), and 

65 1 vomiting ( 1 % vs 0% on placebo) . 

652 Adverse Events Incidence in Controlled Clinical Studies in Early-Stage 

653 Parkinson's Disease 

654 Table 5 lists treatment-emergent adverse events that occurred in the three placebo-controlled 

655 studies in early-stage Parkinson's disease in >2% of the patients treated with Neupro and were 

656 more frequent than in the placebo group. In these studies, patients did not receive concomitant L- 

657 dopa. 

658 The prescriber should be aware that these figures cannot be used to predict the incidence of 

659 adverse reactions in the course of usual medical practice where patient characteristics and other 

660 fectors differ from those that prevailed in the clinical studies. Similarly, the cited fiiequencies 
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66 1 cannot be compared with figures obtained from other clinical investigations involving different 

662 treatments, uses and investigators. However, the cited figures do provide the prescribing 

663 physician with some basis for estimating the relative contribution of drug and no-drug factors to 

664 the adverse-events incidence rate in the population studied. 

665 

666 Table 5 Treatment-Emergent Adverse Event (Regardless of Causal Relationship) Incidence 

667 in Double-Blind, Placebo-Controlled Early-Stage Parkinson's Disease Studies (Events >2% 

668 of Subjects Treated with Neupro and Numerically More Frequent Than in the Placebo 

669 Group) 

670 





Placebo 
N=289 


Neupro 
N=649 


Body system/preferred term 


(%) 


(%) 


Application site reactions 


14 


37 


Autonomic nervous system 






Sweating increased 


2 


4 


Mouth dry 


1 


3 


Body as a Whole 






Fatigue 


7 


8 


Accident NOS 


4 


5 


Cardiovascular 






Extremity edema 


6 


7 


Hypertension 


2 


3 


Central and peripheral nervous system 






Dizziness 


11 


18 


Headache 


10 


14 


Vertigo 


2 


3 


Gastrointestinal system 






Nausea 


15 


38 


Vomiting 


2 


13 


Constipation 


4 


5 


Dyspepsia 


1 


4 


Anorexia 


1 


3 


Musculoskeletal system 






Back pain 


5 


6 


Arthralgia 


3 


4 


Psychiatric 






Somnolence 


16 


25 


Insomnia 


5 


10 
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Placebo 


Neupro 




N=289 


N=649 


Body system/preferred term 


(%) 


(%) 


Dreaming abnormal 


<1 


3 


Hallucination 


1 


2 


Respiratory system - Sinusitis 


2 


3 


Skin and appendage - erythematous rash 


1 


2 


Urinary tract infection 


1 


3 


Vision abnormal 


1 


3 



671 NOS=not otherwise specified 

672 Other AEs reported by more than 2% of patients with early-stage Parkinson's disease treated 

673 with rotigotine (as displayed), but that were equally or more ifrequent in the placebo group (after 

674 rounding) were: asthenia, influenza-like symptoms, dianhea, depression, rhinitis, micturition 

675 frequency, upper respiratory tract infection, fall, tremor, coughing, anxiety, abdominal pain, and 

676 chest pain. 

677 The incidence of AEs was not materially different between men and women in the pooled studies 

678 presented in Table 5. 

679 Dose-Related Adverse Events 

680 Many AEs appeared to be dose-related . Table 6 illustrates AEs that were dose-related based 

68 1 upon the highest frequency of AEs occurring with the 6 mg/24 hours dose or with the 4 and 6 

682 mg/24 hours doses compared to the frequency for placebo and the 2 mg/24 hours dose. Rates for 

683 the non-recommended 8 mg/24 hr. dose are also shown. Some AEs (anorexia; constipation; 

684 vision abnormal) were found to be dose-related only when their onset was in the titration period. 

685 Dizziness was only dose-related when it had its onset in the maintenance period. 

686 
687 

688 Table 6 Incidence (%) of Neupro Dose-Related Treatment-Emergent Adverse Events 

689 During the Whole Study Period in the Dose-Response Study 



Preferred Term 
Adverse Event 


Placebo 
N = 64 


Daily Neupro Dose 


2 nig/24 
hours 

N = 67 


4 mg/24 
hours 

N = 63 


6 mg/24 
hours 

N = 65 


8 mg/24 
hours 

N = 70 


Application site reaction 


19 


24 


21 


34 


46 


Nausea 


11 


34 


38 


48 


41 


Vomiting 


3 


10 


16 


20 


11 


Weight decrease 


0 


0 


0 


2 


3 


Myalgia 


0 


0 


2 


2 


3 


Somnolence 


3 


13 


16 


19 


21 


Insonmia 


8 


6 


13 


14 


14 
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Dreaming abnoimal 


0 


2 


5 


3 


7 


Hallucination 


2 


0 


2 


3 


3 


Rash erythematous 


2 


2 


6 


3 


3 



691 

692 Laboratory changes 

693 Subjects who received Neupro experienced an average decline in blood hemoglobin levels of 

694 about 2% or 0.3 g/dL relative to subjects who received placebo. A decline in blood hemoglobin 

695 from baseline of 2 g/dL or more was seen in 4% with Neupro and 1 % with placebo. Among 

696 subjects with normal baseline hemoglobin levels, about 8% of those who received Neupro 

697 developed low hemoglobin levels compared to 5% with placebo. Subjects receiving Neupro who 

698 experienced declines in blood hemoglobin were also noted to have declines in serum albiunin. It 

699 is not known whether these changes are readily reversible with discontinuation of Neupro. 

700 Subjects who received Neupro also experienced an average increase in blood urea nitrogen 

701 (BUN) levels of about 3.7% or 0.21 mg/dL relative to subjects who received placebo. There was 

702 also a higher incidence of abnormally elevated levels of BUN associated with treatment. There 

703 were no significant dififerences between Neupro and placebo in levels of serum creatinine. It is 

704 not known whether these changes are readily reversible with discontinuation of Neupro or 

705 whether they represent changes in renal function. 

706 Treatment with Neupro was associated with a greater likelihood of low levels of blood glucose 

707 Gess than 50 mg/dL). Among subjects with normal baseline glucose levels, about 7% of subjects 

708 who received Neupro developed at least one low blood glucose level compared to 4% with 

709 placebo. 

710 Other Adverse Reactions Observed in Subjects with Early-Stage Parkinson's 

711 Disease during Phase 2 and 3 Studies 

712 Rotigotine was administered to 1220 subjects with early-stage Parkinson's disease in Phase 2 

713 and 3 clinical studies, including 6 double-blind, placebo-controUed studies; 319 were in an open- 

714 label study in patients with early-stage Parkinson's disease. Adverse events occurring in 

715 rotigotine treated patients at least twice, or if the AE was serious, at least once, and events not 

7 1 6 described elsewhere in labeling, are provided in the following listing. Events too poorly 

717 described or not plausibly related to treatment were also omitted. Events are fiirther classified 

718 within body system categories and enxunerated in order of decreasing frequency using the 

719 following definitions: firequent AEs are defined as those occurring in at least 1/100 patients; 

720 infrequent AEs are those occurring in 1/100 to 1/1000 patients; and rare events are those 

721 occurring in fewer than 1/1000 patients. 

722 Application site disorders: frequent -contact dermatitis 

723 Autonomic nervous system: infrequent - saliva increased, appetite increased, impotence, 

724 flushing 

725 Body as a whole: frequent -leg pain, malaise, fever, infrequent - allergic reaction, rigors, hot 

726 flushes, hyperesthesia 

727 Cardiovascular disorders, general: frequent -syncope; infrequent --caxdmc failure 
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728 Central and peripheral nervous system disorders: paresthesia, confusion, ataxia, 

729 gait abnormal, neuralgia, hypoesthesia, hypertonia; rare-convulsions 

730 Hearing and vestibular disorders: infrequent - tinnitus 

73 1 Heart rate and rhythm disorders: infrequent AV (atrioventricular) block, bundle branch 

732 block, fibrillation atrial; rare - arrhythmia ventricular, tachycardia ventricular 

733 Hematologic disorders: infrequent - thrombocytopenia 

734 Liver and biliary disorders: frequent - GGT (gamma-glutamyl transferase) increased 

735 Metabolic and nutritional disorders: frequent - weight increase 

736 Psychiatric disorders: infrequent -paxmoid reaction, psychosis 

737 Skin and appendage disorders: frequent -pruntas 

738 Urinary system disorders: frequent - urinary incontinence 

739 Vascular disorders: frequent - purpura 

740 Vision disorders: infrequent - photopsia 
741 

742 OVERDOSAGE 

743 There were no reports of overdose of Neupro in the clinical studies, 

744 Since Neupro is a transdermal system, overdosing is not likely to occur in clinical practice unless 

745 patients forget to remove the previous day's transdermal system; patients should be warned 

746 against this possibility. 

747 Overdose Management 

748 There is no known antidote for overdosage of dopamine agonists. In case of suspected overdose, 

749 the transdermal system(s) should inunediately be removed from the patient. Concentrations of 

750 rotigotine decrease after patch removal. The terminal half-life of rotigotine is 5 to 7 hours. If it is 

75 1 necessary to discontinue use of rotigotine after overdose, it should be discontinued gradually to 

752 prevent neuroleptic malignant syndrome. (See PRECAUTIONS) The daily dose should be 

753 reduced by 2 mg/24 hours with a dose reduction preferably every other day, until complete 

754 withdrawal of rotigotine is achieved. Before completely stopping use of Neupro in the event of 

755 an overdose, please consult the DOSAGE AND ADMINISTRATION section. 

756 The predominant symptoms of overdose with Neupro are expected to be nausea, vomiting, 

757 hypotension, involuntary movements, hallucinations, confusion, convulsions, and other signs of 

758 excessive dopaminergic stimulation. 

759 The patient should be monitored closely, including heart rate, heart rhythm, and blood pressure. 

760 As shown in a study of renally impaired patients, dialysis is not expected to be beneficial. 

761 Treatment of overdose may require general supportive measures to maintain vital signs. 

762 DOSAGE AND ADMINISTRATION 

763 Initiation of Therapy 

764 Neupro should be started at 2 mg/24 hours. Based upon individual patient clinical response and 

765 tolerability, Neupro dosage may be increased weekly by 2 mg/24 hours if tolerated and if 

766 additional ther^eutic effect is needed. The lowest effective dose was 4 mg/24 hours. The 
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767 highest recommended dose is 6 mg/24 hours. Doses above 6 mg/24 hours have not shown any 

768 additional therapeutic benefit (See CLINICAL STUDIES, Dose-Response Study) and are 

769 associated with an increased incidence of adverse reactions (see Adverse Reactions) If it is 

770 necessary to discontinue use of Neupro, it should be discontinued gradually. The daily dose 

77 1 should be reduced by 2 mg/24 hours with a dose reduction preferably every other day, until 

772 complete withdrawal of Neupro. (see Precautions; Withdrawal-Emergent-Hyperpyrexia and 

773 Confiision) 

774 Administration of transdennal system 

775 Neupro is applied once-a-<lay. Tlie adhesive side of the transdermal system should be ^plied to 

776 clean, dry, intact healthy skin on the firont of the abdomen, thigh, hip, flank, shoulder, or upper 

777 arm. The transdennal system should be applied at approximately the same time every day, at a 

778 convenient time for the patient. Because Neupro is administered transdermally, food is not 

779 expected to affect absorption and it can be ^plied irrespective of the timing of meals. No dosage 

780 adjustment is necessary for patients who have moderate impaimient of hepatic function or mild 

781 to severe impairment of renal fimction. 

782 The application site for Neupro should be moved on a daily basis (for example, finom the right 

783 side to the left side and from the upper body to the lower body). Neupro should not be applied to 

784 the same ^plication site more than once every 14 days and should not be placed on skin that is 

785 oily, irritated, or damaged, or where it will be rubbed by tight clothing. If it is necessary to £^ply 

786 Neupro to a hairy area, the area should be shaved at least 3 days prior to Neupro application. The 

787 system should be apphed immediately after opening the pouch and removing the protective liner. 

788 ThQ system should be pressed firmly in place for 20 to 30 seconds, making sure there is good 

789 contact, especially around the edges. If tiie patient forgets to replace Neupro, or if the 

790 transdermal system becomes dislodged, another transdermal system should be applied for the 

79 1 remainder of the day . 

792 Complete instmctions to fecilitate patient counseling on proper usage may be found in the 

793 PRECAUTIONS, Information for Patients section and in the PATIENT INFORMATION 

794 LEAFLET, 

795 

796 Animal Toxicology 

797 Retinal Pathology: Albino rats: Retinal degeneration was observed in albino rats in the 6-month 

798 toxicity study at the highest dose tested. Retinal degeneration was not observed in the 2-year 

799 carcinogenicity studies in albino rat (at plasma exposiues (AUC) up to 5 to 9 times the plasma 

800 AUC in humans at the MRHD of 6 mg/24 hours) and albino mouse, or in monkeys treated for 1 

80 1 year. Tlie potential significance of this effect in humans has not been established, but cannot be 

802 disregarded because disruption of a mechanism that is universally present in vertebrates (i.e., 

803 disk shedding) may be involved. 

804 

805 HOW SUPPLIED 

806 Neupro® is available in 3 strengths, as described in Table 7: 
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Table 7 Transdermal System Size, Drug Content, and Nominal Delivery Rate 



Neupro Nominal 
Dose 


Rotigotine Content per 
System 


Neupro System Size 


2 mg/24 hours 


4.5 mg 


10 cm^ 


4 mg/24 hours 


9mg 


20 cm^ 


6 mg/24 hoxHS 


13.5 mg 


30 cm^ 



808 
809 

810 

811 
812 
813 
814 
815 
816 

817 

818 
819 

820 

821 

822 
823 
824 

825 
826 
827 
828 



NDC # 0091-6486-21 
NDC # 0091-6486-01 
NDC # 0091-6487-21 
NDC #0091-6487-01 
NDC # 0091-6488-21 
NDC # 0091-6488-01 



Each transdermal system is padcaged in a separate poudi. 

Each strength is available in cartons of 7 and 30 transdermal systems. 

2 mg/24 hours 7 transdermal systems 
2 mg/24 hours 30 transdermal systems 
4 mg/24 hours 7 transdermal systems 
4 mg/24 hours 30 transdermal systems 
6 mg/24 hours 7 transdermal systems 
6 mg/24 hours 30 transdermal systems 

Storage 

Store at 20° - 25°C (68° - ITF); excursions permitted between 15° - 30°C (59° - 86°F). [See USP 
Controlled Room Temperature] 

Neupro should be stored in the original pouch. Do not store outside of pouch. 

Apply the transdermal system immediately upon removal fiiom the pouch. 

Manufactured for. 
SCHWARZ PHARMA, LLC 
Mequon,WI 53092, USA 

By: 

LTS Lohmann Therapie System AG 

Lohmaimstrasse 2 

D-56626 Andemach, Germany 



829 PC4862 

830 Rev. 07/04 
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PATIENT INFORMATION 
NEUPRO® [NU pro] 
(rotigotine transdermal system) 

Rx Only 

IMPORTANT: NEUPRO is for use on the skin only. 



Read the Patient Monnation tiiat comes with NEUPRO before you start using it and each 
time you get a reiSll. There may be new information. This information does not take the 
place of talking to your doctor about your medical condition or your treatment. If you 
have any questions about NEUPRO, ask your doctor or pharmacist 

What is the most important information I should know about NEUPRO? 

NEUPRO may make you very sleepy or cause you to fall asleep suddenly, and 
without warning while doing normal activities such as driving, talking with other 
people, watching TV, or eating. This can happen any time during treatment with 
NEUPRO. 

• Do not drive, work on ladders, or do other dangerous activities while using NEUPRO 
until you know how NEUPRO affects you. 

• If NEUPRO does make you very sleepy, or you fell asleep suddenly while doing 
normal activities, do not drive or do other dangerous activities xmtil you talk with 
your doctor. 

Tell your doctor if you fall asleep suddenly while doing normal activities or feel sleepier 
than normal. 

Heat may cause too much medicine from a Neupro patch to pass through your skin. 
While you are wearing a NEUPRO patch, do not: 

• apply a heating pad to the application site area 

• take a hot bath 

• use a sauna 

• expose the application site to direct sunlight 
What is NEUPRO? 

NEUPRO is a type of medicine called a dopamine agonist. NEUPRO is a patch 
(transdermal delivery system) worn on the skin. It is used to treat the signs and symptoms 
of early-stage Parkinson's disease in adults. 
NEUPRO has not been studied in children. 

Who should not use NEUPRO? 

Do not use NEUPRO if you are allergic to anything in it See the end of this leaflet for 
a complete list of ingredients in NEUPRO. 



NEUPRO contains a sulfite called sodium metabisulfate. Sulfites can cause life- 
threatening allergic reactions in people that are sensitive to sulfites. People with 
asthma are more likely to be sensitive to sulfites. If you have trouble breathing or 
swallowing while using NEUPRO, remove ISEUPRO right away and call your 
doctor or get emergency care. 

NEUPRO may not be right for you. Before starting NEUPRO tell your doctor about 
all of your health conditions including if you: 

• are allergic to sulfites 

• have asthma 

• have blood pressure problems 

• have heart problems 

• are pregnant or breastfeeding or planning on becoming pregnant 
Tell your doctor if you drink alcohol 

Alcohol should be avoided while using NEUPRO. ALCOHOL and NEUPRO can 
interact and increase your chance of being sleepy or falling asleep suddenly while doing 
normal activities. 

Tell your doctor about all the medicmes you take including prescription and 
nonprescription medicines, vitamins and herbal supplements. Some medicines may 
affect how NEUPRO works. NEUPRO may also affect how your other medicines work. 
Especially tell your doctor if you take other medicines that can make you sleepy 
such as sleep medicines, antidepressants, or antipsychotics. 

Know the medicines you take. Keep a list of your medicines with you to show your 
doctor and pharmacist each time you get a new medicine. 

How should I use NEUPRO? 

See the end of this leaflet for complete instructions "How to use and apply a 
NEUPRO patch.** 

• Use NEUPRO exactly as prescribed by your doctor. 

• NEUPRO comes in 4 different size (dose) patches. Your doctor will probably start 
you on a low dose of NEUPRO. Your doctor will change the dose weekly until you 
are taking the right amount of medicine to control your symptoms. It may take several 
weeks before you reach the dose that controls your symptoms best. Do not stop or 
change your dose of NEUPRO without first talking with your doctor. 

• Talk to your doctor often about your condition. Do not stop or change your 
treatment with Neupro without talking to your doctor. 

• Patients with Parkinson's disease may have an increased chance of getting a skin 
cancer called melanoma. People with Parkinson's disease should have a doctor 
check their skm for skin cancer regularly. 



What are the possible side effects of NEUPRO? 
Possible serious side effects with NEUPRO include: 

• falling asleep while do normal activities. See **What is the most important 
information I should know about NEUPRO?" 

• low blood pressure that makes you feel dizzy, faint, sweaty, or have nausea. Stand 
up slowly when getting up from a sitting or lying position. Tell you doctor if you if 
you have symptoms of low blood pressure widi NEUPRO. 

• fainting 

• hallucinations (seeing, hearing, or sensing things that are not real). The chance for 
hallucinations is higher in elderly patients with Parkinson's disease. 

• compulsive behavior and trouble controlling strong urges such as: 

o gambling too much 

o increased sexual desire 

o repeating meaningless actions 
Talk to your doctor if you or femily members notice that you are having unusual urges 
• 

The most common side effects with NEUPRO are: 

• nausea 

• application site reaction 

• drowsiness or sleepiness 

• dizziness 

• headache 

• vomiting 

• trouble sleeping (insomnia) 

These are not all the side effects of NEUPRO. For more information, ask your doctor or 
pharmacist. Talk to your doctor about any side effects or problems you may have. 

How do I store NEUPRO? 

• Store NEUPRO at 68^ to 77°F (20° to 25T). 

• Store NEUPRO in its sealed pouch until use. 

• Keep NEUPRO and all medicines out of reach of children and away from pets. 
General information about NEUPRO 

Medicines are sometimes prescribed for purposes other than those listed in Patient 
Information leaflets. Do not use NEUPRO for a condition for which it was not 
prescribed. Do not give NEUPRO to other people even if they have the same condition 
you have. It may harm them. 



This leaflet summarizes important information about NEUPRO. If you would like more 
information, talk with your doctor. You can ask your doctor or pharmacist for 
information about NEUPRO that was written for healthcare professionals. 

For more information, visit www.website.com or call 1-800-xxx-xxxx. 

What are the ingredients in NEUPRO? 

Active ingredient: rotigotine 

Inactive ingredients: ascorbyl paknitate, povidone, silicone adhesive, sodium 
metabisulfite, and dl-alpha-tocopherol. 

How to use and apply a NEUPRO patch 

Read these instructions carefully before you apply NEUPRO. Ask your doctor or 
pharmacist about anything you do not understand. 

When to Apply NEUPRO: 

Each patch is sealed in a pouch that protects it until you are ready to ^ply it. 

• NEUPRO should be ^plied right away after removing it from the protective pouch. 

• Wear NEUPRO for 24 hours. After 24 hours, remove the patch and ^ply a new one 
right away to a different area of skin. 

• Choose the time of day or night that works best for you to apply NEUPRO. Apply the 
patch at the same time each day. 

Where to Apply NEUPRO: 

• Choose an area of clean, dry, and healthy skin on the stomach, thigh, hip, flank (side 
of the body between the ribs and the pelvis), shoulder, or upper arm. 



• If you need to apply the patch to a hairy area, the area should be shaved at least 3 
days before applying the patch. 

• The patch should not be applied to areas where it could be rubbed by tight clothing or 
under a waistband, 

• Avoid applying the patch on skin folds. 

• Do not apply the patch to skin that is red, irritated, or injured. 

• Each patch should be applied to a different place on the skin each day, for example, 
from the right side to the left side and from the upper body to the lower body. 




NEUPRO should not be applied to the same area of skin more than once every 14 
days. 

• Creams, lotions, ointments, oils, and powders should not be applied to the skin area 
where the patch will be placed. 

How to Apply NEUPRO: 

Each patch is individually packaged. Just before you apply the patch, remove it from its 
sealed pouch, remove the protective liner and apply to the skin right away. Do not store 
the patch outside Ihe sealed pouch. Do not cut a NEUPRO patch into smaller pieces. 
1 . Grasp the two sides of tiie pouch and pull ^art. 
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2. Remove the patch from the pouch. 
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3 . Hold the patch with both hands, with tiie protective hner on top. 
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4. Bend the edges of die patch away from you so diat the S-shaped cut in the liner opens 
up. 
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5. Peel off one half of the protective liner. Do not touch the sticky surface because the 
medicine could come off on your fingers. 
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6. Apply the sticky half of the patch to a clean area of skin and remove the remaining 
liner. 
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7. Press the patch firmly with the palm of your hand for 20 to 30 seconds to make sure 
there is good contact with the skin, especially around the edges. Make sure that the 
patch is flat against the skin (there should be no bumps or fold in the patch). 
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8 . Be sure to wash your hands with so^ and water right after handling the patch to 
remove any medicine that may have gotten on them. Do not touch your eyes until 
after you have washed your hands. 

How to Remove NEUPRO: 

1 . Slowly and carefiiUy peel off the used patch. Carefiilly fold it in half (sticky sides 
together) and throw away the folded patch so that children and pets cannot reach it. 
This patch still contains some, medicine and could harm a child or pet 

2. Gently wash the area with warm water and mild soap to remove any sticky material 
(adhesive) that stays on your skin. Baby or mineral oil may also be used to remove 
any adhesive. Alcohol or other solvents, such as nail polish remover, may cause skin 
irritation and should not be used. 

3 . Wash your hands with soap and water. 

4. You may see mild redness at the site when a patch is removed. This redness should 
go away overtime. If irritation or itchiness continues, tell your doctor. 

Other Information: 

• Heat may cause too much medicine from a Neupro patch to pass through your skin. 
While you are wearing a NEUPRO patch, do not: 

• apply a heating pad to the application site area 

• take ahotbath 



• use a sauna 

• expose the application site to direct sunlight 

• You may bathe, shower, or swim while wearing a NEUPRO patch. Water may loosen 
your NEUPRO patch. If a NEUPRO patch fells ofl^ apply a new NEUPRO patch for 
the rest of the day. The following day, apply a new patch at your regular time. 

• If you forget to ^ply a NEUPRO patch at the usual time, remove the used NEUPRO 
patch you are currently wearing and put on a new NEUPRO patch on a different area 
of skin. Then ^ply a new NEUPRO patch the next day at your regular time. 

• If you develop a skin rash or irritation from the patch, avoid direct sunlight on the 
area until the skin heals because sun exposure could lead to changes of skin color. 

• Do not cut or damage a NEUPRO patch. 

• To avoid a possible bum on your skin, remove your NEUPRO patch before you have 
procedures called magnetic resonance imaging (MRI) or a cardioversion. 

Distributed by: 

SCHWARZ PHARMA, LLC 
Mequon,WI 53092 
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ABSTRACT 



A transdermal therapeutic system, comprising a backing 
layer inert to the components of the matrix, a self-adhesive 
matrix layer containing (-)-5,6,7,8-tetrahydro-6-[propyl-[2- 
(2-thienyl)ethyl]amino]-l-naphthalenol in an effective 
amount and a protective foil or sheet to be removed prior to 
use, is characterised by a matrix that is based on a non- 
aqueous, acrylate-based or siUcone-based polymer adhesive 
system having a solubility of ^5% (w/w) for (-)-5,6,7,8- 
tetrahydro-6-[propyl-[2-(2-thienyl)ethyl]-amino]-l- 
naphthalenol, and said matrix is substantially free of inor- 
ganic silicate particulates. 

16 Claims, 1 Drawing Sheet 
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TRANSDERMAL THERAPEUTIC SYSTEM 
WHICH CONTAINS A D2 AGONIST AND 
WHICH IS PROVIDED FOR TREATING 
PARKINSONISM, AND A METHOD FOR THE 
PRODUCTION THEREOF 



BACKGROUND OF THE INVENTION 

The invention relates lo a transdermal therapeutic system 
for the treatment of Parkinson's syndrome, comprising a 
backing layer which is inert lo the ingredients of the matrix, 
a self-adhesive matrix layer containing (-)-5, 6,7,8- 
letrahydro-6-[propyl-[2-(2-lhienyl)ethyl]amino]-l- 
naphthalenol having the below-indicated formula 




in an effective amount, and a protective layer which is to be 
removed prior to use. 

Worldwide about 2.5-3% of the population suffer from 
so-called Parkinson's syndrome, which breaks out mainly at 
the age between 58 and 62. The symptoms of this disease 
manifest themselves in motorial disorders such as trembling, 
muscle stiffening, vegetative disorders such as increased 
flow of saliva and tears, disturbed thermoregulation, hypop- 
iesia and functional disorders of bladder and intestine, as 
well as psychic disorders such as irresoluteness and depres- 
sive mood. 

Parkinson's syndrome is caused by the degeneration of 
dopaminergic neurons in the substanda nigra. This leads to 
the depletion of dopamine in certain cerebral regions, in 
particular in the brain stem ganglia. The resultant disturbed 
balance between the neurotransmitters acetylcholine and 
dopamine is in the end responsible for the symptoms of the 
disease. A predominance of acetylcholine is responsible for 
the so-called plus symptoms, and a deficiency of dopamine 
is responsible for the so-called minus symptoms. 

Parkinson's syndrome can therefore be treated with 
so-called anticholinergics or levodopa. Anticholinergics 
impede the cholinergic neurotransmission, and levodopa 
passes, as precursor of dopamine, the blood-brain barrier 
and is converted in the brain to dopamine. 

Another path of treatment of Parkinson's syndrome is the 
treatment with dopamine receptor agonists. Dopamine ago- 
nists are substances which, although structurally different 
from dopamine, bind to the same receptors and trigger an 
effect similar to that of dopamine. Due to their molecular 
structure dopamine receptor agonists have properties which 
enable them to overcome the blood-brain barrier. In this 
connection it is advantageous if the substances bind selec- 
tively to a subgroup of the dopamine receptors, the 
D2-receplors, as this decreases side effects. In this 
connection, the substance (-)-5,6,7,8 tetrahydro-6-[propyl- 
[2-(2-thienyl)ethyl]amino]-l-naphthalenol having the 
above-indicated formula, has proved an especially effective 
selective D2-agonist, 

Due to this compound's half-life and high first -pass effect, 
oral administration of this substance is, however, very 
problematic. The short half-life would necessitate frequent 
intake of the substance, and the high first-pass effect would 
necessitate high dosage. Whereas the intake frequency may 
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possibly be overcome by an appropriate oral formulation, 
the problem of high first-pass effect can be solved in 
principal only by a non-oral administration of the active 
substance. 

5 A transdermal system designed for the administration of 
a D2-agonist of the above-indicated formula has already 
been described in WO 94-07468. This system contains the 
active substance as hydrochloride in a two-phase matrix 
which is formed substantially by a hydrophobe polymer 
material, which is present as a continuous phase, with 
hydrated silicate dispersed therein for taking up the hydro- 
phile drug salt, and additionally contains, or may contain, 
hydrophobic solvents, permeation-enhancing agents and 
dispersing agents. 
This system has the disadvantage that the active substance 

^5 salt must be mixed with the silicate in aqueous solution, and 
that an additional emulsifier is necessary to emulsify this 
aqueous solution with the lipophile polymer, which is dis- 
solved in an organic solvent — commonly hexane. heptane or 
ethyl acetate. Due to coating problems, it is much more 

20 difficult to manufacture transdermal systems using this 
emulsion. In addition, for such systems only the salt can be 
used, since only the salt is sufficiently hydrophile to be 
soluble in water. 
It is thus the object of the invention to develop systems for 

25 (-)-5,6,7,8-letrahydro-6-[propyl-[2-(2-thienyl)ethyl] 
amino]-l-naphthalenol avoiding the disadvantages of the 
system described in WO 94-07468. 

In this connection, the invention particularly focuses on 
optimizing active substance uptake within the system, and 
skin transfer. 

30 

SUMMARY OF THE INVENTION 

The transdermal therapeutic system according to this 
invention, of the kind mentioned at the beginning and 
developed in accordance with the above, is essentially 
characterized by a matrix on the basis of an acrylate-based 
or sihcone-based non-aqueous polymer adhesive system 
having a solubility for the free D2-agonist base (-)-5,6,7,8- 
tetrahydro-6-[propyl-[2-2-thicnyl)ethyl]amino]-l- 
naphthalenol of >5% (w/w), which matrix is substantially 
free of inorganic silicate particulates. The solubulity is 
determined at ambient temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

ITie drawing is a plot of amount of (-)-5,6,7,8-letrahydro- 
6-[propyl-[2-(2-thienyl)ethyl]amino]-l-naphthalenol per- 
meated versus time. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In their simplest embodiment, the matrix systems are 
single-phase matrices. They consist of a backing layer, an 
active substance-containing seff-adhesive matrix, and a pro- 
tective film to be removed prior to use. More complicated 
embodiments contain multiple-layer matrices that may also 

^5 contain non-adhesive layers and control membranes. 

Polyacrylates are produced by radical polymerization of 
acrylic acid derivatives or methacrylic acid derivatives, it 
being quite possible to also use other suitable compounds 
such as, for example, vinyl acetate, as additional monomers. 

^ By selecting corresponding monomers it is possible to give 
each resultant adhesive specific properties. 

It is common lo crosslink polyacrylates with multivalent 
metal ions to enhance the physical properties of the adhesive 
or adapt it to the given requirements. Said metal ions are 

65 mostly used in the form of metal chelates which are soluble 
in organic solvents. Suitable compounds are, in particular, 
aluminum acetylacetonate or titanium acetylacetonate. 
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Silicone adhesives are in most cases polydimethylsilox- 
anes. However, other organic residues such as, for example, 
ethyl groups or phenyl groups may in principle be present 
instead of the methyl groups. Such silicone adhesives are 
available as one-component adhesives in two variants, as 
so-called amine-resistant and as non-amine-resistant adhe- 
sives. Due to the basic nature of (-)-5,6.7,8-tetrahydrD-6- 
[propyI-[2-(2-thienyl)ethyl]amino]-l-naphthalenol, for a 
silicone adhesive containing this active substance, amine- 
resistant adhesives are used. 

Such amine-resistant silicone adhesives stand out for their 
not having free silanol functions. In a special process the 
Si — OH groups are provided with an alkyl residue. Such 
adhesives and their production are described in detail in EP 
0 180 377. 

The adhesive 's dissolving capacity for the active sub- 
stance is an important parameter for the development of 
matrix systems, just as the mobility of the active substance 
in the matrix, and its transfer via the contact surface to the 
sidn, which transfer is substantially determined by corre- 
sponding distribution coefficients and the skin absorption. 
This results in a relatively complicated set of influences 
which have to be taken into account. 

In systems wherein the active substance is only partially 
dissolved the concentration of the dissolved active substance 
is equal to the saturation concentration and thus has the 
maximum thermodynamic activity under these conditions. 
In general, it is, above all, the kind and quantity of the free 
functional groups in the adhesive which are important for 
the dissolving capacity of the polyacrylate adhesives. With 
respect to (-)-5,6,7,8-tetrahydro&[propyl-[2-(2-thienyl) 
ethyl]amino]-l-naphthalenol, however, it was found that the 
solubility of the free base is largely independent thereof, and 
lies in the range of between 15-35% (w/w). Such a system 
must therefore contain the active substance in a concentra- 
tion of at least 10% (wAv) in order to come suflBciently near 
to the maximal thermodynamic activity. For the hydrochlo- 
ride of (-)-5,6,7,8-tetrahydro-6-[propyl-[2-(2-thienyl)ethyl] 
amino]- 1-naphlhalenol the solubility in polyacrylates having 
5-10% (w/w) is much lower, so that in such systems the 
active substance is preferably only partially dissolved. 

Since, due to its hydrophilic properties, the hydrochloride 
can pass the barrier of the stratum corneum only poorly, it 
is necessary in this case to use lipophile, monovalent acids 
such as, for example, oleic acid, which, in the patch matrix, 
partially converts the hydrochloride into the more lipophilic 
oleate and which, moreover, generally acts as a permeation 
enhancer in the skin. 

Advantageously, the acrylate-based polymer adhesive 
contains at least two of the following monomers: acrylic 
acid, acrylamide, hexylacrylate, 2-ethylhexylacrylate, 
hydroxyethylacrylaie, octylacrylate, butylacrylate, 
methylacrylate, glycidylacrylate. melhacrylic acid, 
methacrylamide, hexylmethacrylate, 
2-ethylhexylmethacrylale, octylmethacrylate, 
methylmethacrylale, glycidylmelhacrylale, vinylacetate or 
vinylpyrrolidone. 

Silicone adhesives have a comparatively low dissolving 
capacity for most active substances. The saturation capacity 
for the base (-)-5,6,7,8-tetrahydro-6-(propyl-[2-{2-thicnyl) 
ethyl]amino]-l-naphthalenol and the hydrochloride, 
respectively, is about 5% (w/w), whereas the corresponding 
salts are practically insoluble therein. Thus, in connection 
with silicone adhesives only the active substance base is 
suitable. If a suitable substance having an increased solu- 
bility for the active substance is admixed to the silicone 
adhesive, the dissolving capacity for the free base in such 
maU-iccs can be raised to up to 40% (w/w) without adversely 
affecting the physical properties of the matrix. Suitable 
substances are, for example, soluble polyvinylpyrrolidone. 
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copolymers of vinylpyrrolidone and vinylacetate, 
polyethyleneglycol, polypropylene glycol, glycerol or fatty 
acid esters of glycerol, or copolymers of ethylene and 
vinylacetate, polyvinylpyrrolidone having proved particu- 

5 larly suitable. 

About 1.5-5% (w/w) of polyvinylpyrrolidone in an 
amine-resistant silicone adhesive increase the solubility of 
(-)-5,6,7,8-tetrahydro-6-[propyl-[2-(2-thienyl)ethyl] 
amino]-lnaphthalenol to about 10-15% (w/w). This is suf- 
ficient to dissolve 10 mg active substance in a 20 cm^ large 
patch having a coal weight of the matrix of 50 g/m^. Since 
with transdermal patch systems one must always assume 
that only about 50% of the active substance employed will 
be available during the period of application, given a daily 
dose in the range of 1-10 mg of the active substance a plaster 
size of between 2 and 40 cn? can be expected to be sufficient 
to achieve therapeutic plasma levels. 

The polyvinylpyrrolidone dispersed in the silicone adhe- 
sive additionally has the advanUge that it decreases the 
so-called cold flow known from silicone adhesives. The terra 

20 cold flow in this connection means that the matrix behaves 
like a strongly viscous fluid and thus, through flowing, tends 
to take up a larger area. This results in the matrix after a 
certain time taking up a surface which is larger than the 
backing layer of the patch, and in the patch tending to 

25 become agglutinated to the primary packaging material. 
This advantage of polyvinylpyrrolidone has already been 
mentioned in EP 0 524 776. 

To produce the patches according to this invention, (-)- 
5,6,7,8-tetrahydro-6-[propyl-[2-(2-thienyl)ethyl]amino]-l- 

3Q naphthalenol or the hydrochloride is dissolved or suspended 
in ethanol or in another suitable organic solvent, and is then 
added to the adhesive solution while stirring. Where the 
adhesive has a suitable solvent system, the active substance 
can also be added to the adhesive solution directly. Addi- 
tional auxiliary substances can be added either to the adbe- 
sive solution, the active substance solution or to the active 
substance-containing adhesive solution. An auxiliary sub- 
stance which advantageously is added to the active sub- 
stance solution directly is, for example, an alkaline sub- 
stance which is suit able of converting the active substance 

^0 hydrochloride into the free active substance base. More 
particularly, it is preferred to use alkali metal hydroxide such 
as sodium or potassium hydroxide, or an alkali metal silicate 
such as sodiimi or potassium trisilicate or sodium or potas- 
sium mctasilicate as the alkaline substance. After the 

45 reaction, the solution may optionally be filtered, whereby the 
reactants, with the exception of the active substance base, 
are quantitatively practically eliminated. Said reactants are 
sodium chloride or potassium chloride in the case that 
sodium hydroxide or potassium hydroxide, respectively, are 

5Q used, and sodium chloride or potassium chloride and poly- 
meric silicon dioxide in the case that sodium or potassium 
silicates, respectively, are used. The resultant active sub- 
stance containing adhesive solution is coaled onto a suitable 
sheet, and the solvents are removed in a drying process. 
Thereafter, the backing layer of the patch is laminated onto 
the substantially solvent-free matrix layer, and the patches 
are punched out of the total laminate. 

The permeation properties are advantageously enhanced 
by permeation enhancers which may be selected from the 
group of fatty alcohols, fatly acids, fatty acid esters, fatty 

^ acid amides, glycerol or its fatty acid esters, 
N-methylpyrrolidone, terpenes such as limonene, a-pinene, 
a-terpineol, carvone, carveol, hmonene oxide, pinene oxide, 
1,8-eucalyptol. 

Details of the production and the permeation rates 

65 achieved by the finished patches will be given in the 
examples and the permeation studies. The polyacrylate 
adhesives mentioned in Examples 1-3 are to be understood 
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as examples and may be readily replaced by other acrylate 
adhesives suitable for medicinal use. 

The finished plasters were used in permeation studies 
utilizing Franz diffusion cells and human epidermis. The 
results are listed in FIG. 1. It will be seen that all plasters are 
capable of systemically providing a sufficient amount of 
active substance through the skin. The present invention 
demonstrates that in the case of the free bases the active 
substance release is markedly improved as compared to the 
use of salts. It will also be seen that the silicone adhesive- 
based plasters, although having a considerably lower active 
substance content, deliver approximately the same quantity 
of active substance via the skin as the systems based on 
polyacrylate adhesives. 

Thus, the systems according to the invention make it 
possible to administer the necessary daily dose of the 
dopamine agonist of the structure as indicated above trans- 
dermally through the skin by means of a patch having a size 
of approximately 20 cm^ Since the patches can be easily 
manufactured, and since they deliver the active substance to 
the skin on their entire matrix surface, and are suitable both 
for the active substance salts and for the active substance 
bases, they constitute a considerable improvement over the 
known systems as described in WO 94/07468. 

EXAMPLE 1 

Polyacrylate System with {-)-5,6,7,8-tetrahydro-6- 
[propyl-[2-(2-lhienyl)cthyl]amino]-l-naphthalenol 

66 g of a 50% solution of Eudragit El 00 in ethyl acetate 
are added to 264 g of a solution of a polyacrylate adhesive 
having a solids content of 50%; after addition of 36 g oleyl 
alcohol, the mass is homogenized by stirring. 

Thereafter, 89.65 g (-)-5,6,7,8-tetrahydro-6-[propyl-[2- 
(2-thienyl)ethyl]amino]-l-naphlhalenol are dissolved in 200 
ml methylethylketone and added to the above-mentioned 
mass while stirring. After homogenization of the mass, it is 
coated onto a siliconized polyester film using a suitable 
doctor knife. The thickness of the moist film is adjusted such 
that after removal of the solvent by drying for 30 minutes at 
50** C. a coat weight of 60 g/m^ results. 

The dried matrix film is then laminated with a 13/mi-thick 
polyester film. From the resultant patch laminate, the fin- 
ished patches are punched out at the desired size, and packed 
in packaging material bags. 

The concentration of (-)-5,6,7,8-tetrahydro-6[propyl-[2- 
(2-thienyl)ethyl]amino]-l-naphthalenol base in the patch 
matrix is 30.8%. Suitable polyacrylate adhesives are, for 
example, Durotak 387-2051, Durotak 387-2287, Durotak 
387-2353, Durotal 387-2516; all of National Starch & 
Chemical. 

The permeation rates through human epidermis under 
in-vitro conditions are shown in FIG. 1. 

EXAMPLE 2 

Silicone System with (-)-5,6,7,8-tctrahydro-6 
[propyl-[2-(2-lhienyl)ethyl]amino]-l-naphthalenol 

18 g (-)-5,6,7,8-tetrahydro-6-[propyl-{2-(2-thienyl)ethyl] 
amino]- 1-naphthaIenoI dissolved in 40 g ethanol are added 
to 24 g of a 25% solution of KoUidon 90F and the mass is 
homogenized. Subsequently, 251 g of a solution of an 
amineresistant silicone adhesive having a solids content of 
70% are added to this mass, and the mass is homogenized by 
further stirring. 

Subsequently, the mass is coated, using a suitable doctor 
knife, onto a polyester film (Scotchpak 1022) that has been 
rendered adhesive, at such a thickness that after removal of 
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the solvents by drying for 30 minutes at 50° C. a coat weight 
of 50 g/m^ results. 

The dried matrix film is then laminated with a 13-/an- 
thick polyester film. From the resultant patch laminate the 
5 finished patches are then punched out in the desired size, and 
packed in material bags. 

The concentration of (-)-5,6,73-tetrahydro-6-[propyl-[2 
(2-lhienyl)ethyl]amino]-l-naphthalenol base in the patch 
matrix is 9%. 

10 Suitable araine-resistant silicone adhesives are, for 
example. BIO-PSA Q7-4301 and BIO-PSA Q7-4201. both 
by Dow Coming. 

The permeation rates through human epidermis achieved 
under in-vitro conditions are shown in RG. 1. 

15 

EXAMPLE 3 

Polyacrylate System with the Hydrochloride of (-)- 
5,6,7,8-tetrahydro-6-[propyl-[2-(2-thienyl)ethyl] 
20 amino]-l-naphthalenol 

10 g of the hydrochloride are worked into 70 g polyacry- 
late adhesive (Durotak 387-2287, solids content 50%, 
National Starch & Chemical), and subsequently 4 g oleic 
acid are added. The mass is then coated onto a siliconized 

25 polyester film at such a thickness that after the removal of 
the solvents a coal weight of 60 g/m^ results. The solvents 
arc removed by drying for 15-20 minutes at a temperature 
between 40 and 80** C. Thereafter, the dried matrix layer is 
laminated with a 12-30 fan thick polyester film, and the 

30 patches are punched out. 

EXAMPLE 4 

20 g (-)-5,6,7,8-tetrahydrD-6-[propyl-[2-(2-thicnyl)ethyl] 
amino]-l-naphlhalenol hydrochloride are stirred, together 

^5 with 8.0 g sodium metasilicate or 9.1 g sodium trisilicate, in 
35 ml ethanol for 48 hours, at room temperature. 

Optionally, the active substance solution is now filtered 
and 6.0 g polyvinylpyrrolidone (KoUidon F90, Bayer), in the 
form of a 25% (w/w) solution in ethanol, and 25 g of a 70% 

'^0 solution of an amine-resistant silicone adhesive (Q7-4301, 
Dow Coming) in heptane are added and the mass is subse- 
quently homogenized by mechanical stirring. 

For manufacture of the patch matrix, the mass is subse- 
quently coated onto a suitable film which has been rendered 

45 adhesive, and the solvents are removed by drying for 20 
minutes at 50** C. The coat weight of the dried matrix film 
is approximately 50 g/m^. 

The dried matrix fihn is laminated with a 23-^-thick 
polyester fihn. The individual patches are punched out of the 

50 complete laminate. If the active substance solution is 
filtered, the composition of the finished patch corresponds to 
that of the patch according to Example 2. 

EXAMPLE 5 

^5 25 g (-)-5,6,7,8-tetrahydro-6-[propyl-[2-(2-thienyl)ethyl] 
amino]-l-naphthalenol hydrochloride are stirred, together 
with 14.7 g sodium metasilicate or 16.8 g sodium trisilicate, 
in 40 ml ethanol for 48 hours at room temperature. 

Optionally, the active substance solution is now filtered 
and 9.2 g oleyl alcohol, 63,2 g of a 52% solution of a 
polyacrylate adhesive (Durotak 387-2287, National Starch 
& Chemical) and 22.8 g of a 40% (w/w) solution of Eudragit 
E100(Rohm-Pharma) are added, and the mass is subse- 
quently homogenized by mechanical stirring. 

65 For manufacture of the patch matrix, the mass is subse- 
quently coated onto a suitable film which has been rendered 
adhesive, and the solution is removed by drying for 20 
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minutes at 50° C. The coat weight of the dried matrix film 2. The transdermal therapeutic system of claim 1 further 

is approximately 80 g/m^. comprising <0.5% (w/w) inorganic silicate particulates in 

The dried matrix film is laminated with a 23-/OTi-thick the matrix layer, 

polyester film. The individual patches are punched out of the 3. The transdermal therapeutic system of claim 1 further 

complete laminate. 5 comprising <0.05% (wAv) inorganic silicate particulates in 

the matrix layer. 

EXAMPLE 6 4. The transdermal therapeutic system of claim 1 wherein 

, ^ ^ . .J r r 1 r-, .t-- i\ *!. n the acrylatc-bascd polymer adhesive in the matrix layer 

20 g (-).5.6.7 8-tetrahydrD-6Jpropyl^2<^thienyl)ethyl] two aionomeis selected from the group of 

ammo]- l-naphthalenol hydrochloride are added to an etha- y -a u i i # 

nolic LoH or KOH solution which contains cquimolar ^0 ^^;yV,^ \'7^'°'.l hexylacry late, 

quantities of base (2.27 g NaOH, respectively 3.19 g KOH). 2-ethylhexylacrylate hydroxyethylacrylate octylacryla e. 

Preferably, the solution has a conccnlralion of 1.5 mol/1. butylacrylate, methylacrylale, glycidylacrylate methacryhc 

The conversion of the active substance salt takes place acid, methacry lamide, hexylmethacrylate, 

within minutes, whereby the greatest part of the NaCl 2-ethy hexylmethacrylate, octy Imethacrylate, 

formed precipitates and the active substance base dissolves 15 methylmethacrylate, glycidylmethacrylate, vinylacctate and 

completely. Optionally, a buffer solution is now added to the vinylpyrrolidone. 

active substance solution in order to remove possible excess 5. The transdermal therapeutic system of claim 1 wherein 

base. Likewise optionally, the active substance solution can the siHcone-based polymer adhesive in the matrix layer 

now be filtered; 6.0 g polyvinylpyrrolidone (KoUidon F90, further comprises additives to enhance the solubility of 

Bayer) in the form of a 25% solution (wAv) in ethanol and 20 (-)-5,6,7,8-lelrahydro-6-[propyl-[2-(2-thienyl)ethyl] 

250 g of a 70% solution of an araine-resistant silicone amino]- 1-naphlhalenol in the form of hydrophilic polymers 

adhesive (Q7-4301, Dow Coming) in heptane are added, and ^r glycerol or glycerol derivatives, 

the mass is subsequently homogenized by mechanical stir- 5 xhe transdermal therapeutic system of claim 4 wherein 

riog- the acrylale-based polymer contains between 10 to 40% 

For manufacture of the patch matrix, the mass is then 25 (w/w) (-)-5,6,7,8-tetrahydro-6-[propyl-[2-(2-thienyl)ethyl]- 

coated onto a suitable film which has been rendered amino]-l-naphthalenol. 

adhesive, and the solvents are removed by drying for 20 7 -j^^. transdermal therapeutic system of claim 5 wherein 

minutes at 50° C. The coal weighl of the dried matrix film silicone-based polymer adhesive contains between 5 to 

is approximately 50 g/m^ 25% (w/w) (-)-5,6,7,8-tetrahydro[propyl-[2-(2-thienyl) 

The dried matrix film is laminated with 23-/im-thick 30 ethyl]-amino]-l-naphthalenol. 

polyester film. The individual patches are punched out of the g transdermal therapeutic system of claim 6 further 

complete laminate. If the active substance solution is comprising substances which enhance the permeation of 

filtered, the composition of the finished patch corresponds to (_).5,6,7,8-tetrahydro-6-[propy l-[2-(2-thienyl)ethyl] 

that of the patch accordmg to Example 2. amino]-l-naphthalenol into the human skin. 

EXAMPLE 7 35 9. The transdermal therapeutic system of claim 7 further 

comprising substances which enhance the permeation of 

Analogously to Example 6, 25 g (-)-5,6,7,8-teirahydro- (-)-5,6,7, 8-letrahydro-6-[propyl-[2-(2a thienyl)ethyl] 

6-[propyl-[2-(2-thienyl)ethyl]amino]-l-naphthalenol hydro- amino]-l-naphthaienol into the human skin, 

choloride are reacted with 2.84 g NaOH, respectively 3.99 10. The transdermal therapeutic system of claim 8 

g KOH, in ethanolic solution. As in Example 6, optionally 40 wherein the permeation-enhancing substance is selected 

a buffer is added to the active substance solution, respec- from the group of fatty alcohols, fatty acids, fatly acid esters, 

lively the solution is filtered, and subsequently 9.2 g oleyl fatty acid amides, glycerol or its derivatives, N-methyl- 

alcohol, 63.2 g of a 52% solution of a polyacrylate adhesive pyrrolidonc, terpenes, and terpene derivatives. 

(Durotak 387-2287, National Starch &Chemical) and 22.8 g 11. The transdermal therapeutic system of claim 9 

of a 40% (w/w) solution of Eudragit ElOO (Rohm-Pharma) wherein the permeation-enhancing substance is selected 

are added, and the mass is then by mechanical stirring. from the group of fatty alcohols, fatty acids, fatty acid esters. 

For manufacturing the patch matrix, the mass is subse- fatty acid amides, glycerol or its derivatives, N-methyl- 

quenUy coated onto a suitable film which has been rendered pyrrolidone, terpenes, and terpene derivatives, 

adhesive, and the solvents are removed by drying for 20 12. The transdermal therapeutic system of claim 10 

minutes at 50° C. The coat weighl of the dried matrix film wherein the permeation-enhancing substance is oleic acid or 

is approximately 80 g/m^. oleyl alcohol. 

-nie dried matrix film is laminated with a 23-//m-thick 1^. The transdermal therapeutic system of claim 11 

polyester film; the individual plasters are punched out of the ^herein the permeation<nhancmg substance is oleic acid or 

complete laminate. ^^^^^^ ' ^ , ^. , . , • . 

What is claimed is* transdermal therapeutic system of claim 5, 

1 A* A 1 *u .**^ .„c»-^ ^ o«if 55 wherein the hydrophilic polymer is selected from the group 

ad estettSt-^^^^^^^^^^^ of polyvinylp rroLn ^polymer of vinylpyrroUdone 

tetrahydro.6-[propyl.l[2-(2.thieDyl)etbyl]amiDo]-l- vaoylacctate. polyethyleneglycol. polypropylene glycol, 

naphlhalenolin an amoun effective J the Iriatment of the ^"^^^ copolymer of ethylene and vmylaoetate. 

symptoms of Parkinson's syndrome, wherein the matrix is 15. The transdermal therapeutic system of claim 4 

^•^ V If u\a ci™- k^o^H ^K™^t- 60 wherein the hydrophilic polymer is soluble 

rsive%\trmhatg"'^^^^^^^^^^^ pol^inylpyrrolid Je, J^^^ 

free base V).5.6.7Atrahydrol^^^^^ [^-^"^^^ 

ethyl]-ammo]-l-naphthalenol aU of s^^^^ \ transdermal system of claim 1 wherein the matrix 

present m the matnx in the absence of water, a comprises inert fillers to improve cohesion, 

mert to the components of the matrix layer; and a protective 65 *^ ^ 
foil or sheet covering the matrix layer to be removed prior 
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Description and composition of the drug product 

Rotigotine patch is a matrix-type transdermal system consisting of the following 
three main components. 

( 1 ) Flexible colored backing film (BF) 

(2) Self adhesive, drug-loaded silicone matrix (DM) 

(3) Protective liner (release liner, PL) 

For all patch sizes the composition per area unit is identical and the patch size is 
identical with the drug release area. 



Schematic structure of rotigotine patches 



Cross sectional view 
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The following table describes the quantitative composition of the patches. 
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Rotigotine 



Components of the drug product 

Rotigotine patch is a matrix-type transdermal system. The matrix is composed of 
silicone pressure-sensitive adhesives. Rotigotine and povidone, the hydrophilic 
matrix component are homogenously dispersed in the matrix. 
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Povidone 



Siructurul Formulu 



1, Nonproprietary Names 

01*: Povidone 
JP: Povidone 
Phfiur: Polyvidonum 
USPi Povidone 

2, SynonymK 

EI20J; Kollidott\ Plasdone\ pdly|;i-(2-oxo-l-pym:»lidinyl)oih- 
ylcnc]; polyvidonc; polyvinylpyrrolidone; PVP; l-vinyl-2' 
pyiTolidinonc polymer. 

3, Chemical Name and CAS Re||[istry Number 
l-Etfionyl-2-pyrrolidin6nc homopolymcr [9003-39-8] 

4* Empirical Formula Molecular Woigfii 

(CftHgNOn 2500-3 000 000 

The USP describes povidone as a synthetic polymer consistinfi 
oHiicntiolly of linear l-vlnyl-2-pyrrolidinonc groups, the de- 
gree orpolymcriztttion of which rcuuJis in polymers of various 
molecular weights. It Is chnractcrivsed by its vincosity in aque- 
ous fioluiion, relative to thot of water, exprottscd as a K-value» 
ranflinu from 10-120. The K-value is culcuiuted using 
Pikcntscher'ii cquation<*J shown below; 



log 5 c 



f— 1 



where z is the retuiive viscosity of the solution of concentra- 
tion c, k is (he K-volue x JO"^, and c is the concentration in 
% w/v. 

AUernotively, the K-voluc may be determined from the fol- 
lowing equation: 
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6. Functional Category 

Disintegrant; dissolution aid; suspending agent; tablet binder. 

7. Applicatlom) in Pharmaceutical Formulotton ur 
Technology 

Although povidone is used in a vorioty of pharmaceuiicul for- 
mulations it is primarily used in solld^dosage forms* In tablet- 
ing, povidone solutions are used as binders In wet-granulation 
processes. '^'^> Povidone Is also added to powder blends in the 
dry form and granulated m situ by the addition of water, al- 
cohol» or hydroalcoholtc solutions. Povidone is used as a dis* 
integrum and hos been shown to enhance dissolution of 
poorly soluble drugs from solid-dosage forms/^*^ Povidone 
solutions may also be used as coating agents. 

Povidone is additionally used as a suspending, stabilizing, or 
viseoBtcy-increusing ugeni in o number of topical and oral sus- 
pensions and solutions. The solubility of u number of poorly 
soluble active drugs may be increased by mixing with povi- 
done, 

Speciol grades of pyrogcn-froe povidone are available and 
have been used in parenteral formulations, see Section 14. 



Conconirotlun {%) 



Carrier ror drug? 
DUperving agont 
Gyo drops 
Susponding ugeiu 
tablet binder, tablet diluenr. 
Or coqting usent 



10-25 
Up iq5 
2O0 
UpuiS 
0.5-5 



K.vaJue = 300cloez-^(c+1.5daBz)^1.5 
V OJ5c+0,D03c^ 



where z is the relative viscosity of the solution of concentro- 
Uon c, k is the K-value x IQ-^. and c is the concentration in 
% w/v, 

Approximote molecular weighta for different povidone grades 
arc shown below; 



8. Description 

Povidone is n fine, white to creomy-whiic colored, odorless 
or almost odorless, hygroscopic powder. Povidones with K- 
valuoB equal to or lower than 30 are manufactured by spray- 
drying and exist us spheres. Povidone K-90 and higher K- 
volue povidones are monufacturcd by drum drying and exist 
as plates. 

9, Pharmacopelul Specifications 



[•Stfc also Section 8. 
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Churncusm 


+ 






pH 






3,0-7.0 


KS30 


3.0-3.0 


3.0-10 
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4.0-7-0 


4.0-7.0 
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£01% 
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INVESTIGATIONAL NEW DRUG 
APPLICATION 



26 April 1995 



Serial No.: 000 



3 



SPONSOR: 

Discovery Therapeutics, Inc. 
Richmond, VA 



NAME OF DRUG: 

N-0923 



CATCS^ 



RESEARCH ▼ 



200 Westpark Corporate Center 
4364 South Alston Avenue 
Durham. North Carolina 27713-2280 

tt919-361-2286 Fax 919-36V2290 



25 April 1995 



Paul Leber, M.D. 

Director, Division of Neuropharmacological 

Drug Products, HFD-120 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
Central Document Room 
12420 ParkJawn Drive, Room 214 
Rockville, MD 20852 

RE: Initial IND 

Serial Number: 000 
Discovery Therapeutics, Inc. 
N-0923 

Dear Dr. Leber: 

On behalf of the sponsor. Discovery Therapeutics. Inc.. an Investigational New Drug 
Application QND) is herewith submitted. Discovery Therapeutics. Inc. intends to 
develop its compound N-0923 in a transdermal delivery system for the treatment of 
Parkinson's disease. 

A signed Form FDA 1571 and a copy of a statement from Discovery Therapeutics. Inc. 
transferring certain sponsor obligations to Cato Research Ltd.. a contract research 
organization, is attached. 

Cato Research is responsible for maintaining this IND and submitting reports as 
required under 21 CFR 312. Please direct all communications regarding this IND to my 
attention and I will keep Discovery Therapeutics, Inc. fully informed. 

If you have any questions or need additional information, please do not hesitate to call. 
Thank you for your consideration. 

Sincerely yours, 

Susan Watts, Ph.D. 
Regulatory Affairs Specialist 



Enclosure 



0001 



EXHIBIT K 





DEPARTMENT OF HEALTH & HUMAN SERVICES 



Public Health Service 



Food and Drug Administration 
Rockville MD 20857 



IND 47,852 



Date MA-* I > I9S5 



• Discovery Therapeutics, Inc. 
Attn: Susan L. Watts, Fh.D. 
Cato Research, LTD 
4364 S. Alston Avenue 
Durham, North Carolina 27713 



Dear Sir or Madam: 



We .acknowledge receipt of your Investigational New Drug Application (IND) submitted 
pursuant to Section 505(i) of the Federal Food, Drug, and Cosmetic Act. Please note the 
following identifying data: 



IND Number Assigned: 47 ,852 



Sponsor: Discovery Therapeutics, Inc. 



Name of Drug: N-0923 



Date of Submission: April 26, 1995 



Date of Receipt: April 27, 1995 

Studies in humans may not be initiated until 30 days after the date of receipt shown above. If, 
within the 30-day waiting penod, we identify deficiencies in the IND that require correction 
before human studies begin or that require restriction of human studies until correction, we 
will notify you immediately that the study may not be initiated ("clinical hold") or that certain 
restrictions must be placed on it. In the event of such notification, you must continue to 
withhold, or to restrict, such studies until you have submitted material to correct the 
deficiencies, and we have notified you that the material you submitted is satisfaaory. 

It has not been our policy to object to a sponsor, upon receipt of this acknowledgement letter, 
either obtaining supplies of the investigational drug or shipping it to investigators listed in the 
IND. However, if drug is shipped to investigators, they should be reminded that studies may 
not begin under the IND until 30 days after the IND receipt date or later if the IND is placed on 
clinical hold. 



FORM FDA 322813(9/89) 



PRE.VIOUS fDlTIONtS OBSOLETE. 




IND 47,852 



Page 2 



You are responsible tor compliance with the Federal Food, Drug, and Cosmetic Act and the regulations 
implementing that Act (Title 21 of the Code of Federal Regulations). Those responsibilities include 
reporting any adverse experience associated with use of the drug that is both serious and unexpected 
to the FDA as soon as possible and in no event later than 10 working days after initial receipt of the 
information and reporting any unexpected fatal or life-threatening experience to the FDA by 
telephone no later than 3 working days after receipt of the information (21 CFR 312.32), and 
submission of annual progress reports (21 CFR 3 1 2.33). 

Please forward all future communications concerning this IND in triplicate, identified by the above IND 
number, and addressed as follows: 



Should you have any questions concerning this IND, please contact Fred Abramek 

Consumer Safety Officer 
(301) 594-2777 



Food and Drug Administration 

Center for Drug Evaluation and Research (HFD-120) 

Attention: Document Control Room 

5600 Fishers Lane 

Rockville. Maryland 20857 



Sincerely yours. 




'John Purvis 

Supervisory Consumer Safety Officer 
Division of Neuropharmacologic Drug Products 
Office of Drug Evaluation 
Center for Drug Evaluation and Research 



cc: Original IND - pink 
HFD-120 -yellow 
HFD-120/CSO- green 



IND ACKNOWLEDGEMENT 



FORM FDA 3228c (8/89) 



EXHIBIT L 



SCHWARZ 



P H A R M A 



January 19, 2005 



Russell Katz, M.D. 
Director 

Division of Neuropharmacological Drug Products (HFD-120) 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 

Food and Drug Administration 

1451Rockville Pike 

Rockville, Maryland 20852 

Shipping Address: 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Central Document Room 

590 1-B Ammendale Road 

Beltsville, MD 20705-1266 

RE: NDA 21-829 Neupro® (rotigotine transdermal system) (SPM 962) 
For the treatment of Parkinson's disease 
Original New Drug Application - Resubmission 

Dear Dr. Katz: 

Pursuant to Section 505(b) of the Food Drug and Cosmetic Act, we are submitting a New Drug 
Application for Neupro® (rotigotine transdermal system) for the treatment of signs and 
symptoms of early-stage idiopathic Parkinson's disease. 

Reference is made to correspondence dated November 24, 2004 in which the Division notified us 
that the original submission would not be filed due to inadequacies in the electronic NDA 
(eCTD). We have worked carefully to address each of the concerns outlined by FDA. In 
addition, we have conducted a careful review all components of the electronic NDA to assure 
that any additional deficiencies were identified and corrected. We believe that this resubmission 
is more consistent with FDA expectations for electronic subnndssions. 



We are seeking approval of four sizes of the transdermal system; 



Neupro Dose/24 hours 


Rotigotine Content per System 


Neupro System Size 


2mg 


4.5 mg 


10 cm^ 


4mg 


9.0 mg 


20 cm"" 


6 mg 


13.5 mg 


30 cm^ 


8 mg 


18.0 mg 


40 cm"" 



SCHWARZ BIOSCIENCES, he. 

Atofl P.O. &OXU0U7 ■ Retearch Trianstt Park • NC 11709 -Via Courier 4 iO\ Research Commons building • Suite 100 • 79TW.AJtxon<leT Orive ■ Research Triai\gle Park NC 27709- USA 
Phone +1 919 767 255S ■ Toil Free *1 866 724 2467 ■ Fax +1 9(9 767 2570 ■ k^ww. ichwarzpharmfl.com 
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NDA 21-829 
January 19, 2005 
Page 2 of 3 

BACKGROUND 

The original IND for rotigotine (N-0923) was for an intravenous formulation that was submitted 
by the National Institutes of Health (NIH) on August 28, 1989 and was designated IND 33,585. 
Three years later, on June 25, 1992 the responsibility for this IND was transferred to Whitby 
Research. In a letter dated April 24, 1994, responsibility for the IND was transferred to 
Discovery Therapeutics. Subsequently on September 1, 1994 CATO Research Ltd. (a contract 
research organization) assumed administrative responsibilities for the IND, 

On September 9, 1994 an IND amendment was submitted to support a transdermal dosage form. 
On September 29, 1994 FDA informed the Sponsor that a new IND would have to be filed for 
this new dosage form. The IND for the transdermal dosage form was submitted on April 25, 
1995; this IND (47,852) was sponsored by Discovery Therapeutics and administered by CATO 
Research. 

On June 15, 1995 the Sponsor requested that IND 33,585 for the intravenous formulation be 
placed on inactive status. 

Effective October 16, 1998, sponsorship of this IND was transferred from Discovery 
Therapeutics to Schwarz Pharma, Inc. 

CLINICAL DEVELOPMENT 

In the End-of-Phase 2 meeting of June 14, 2001, FDA agreed that they would consider an 
application for an early-stage Parkinson's disease indication. 

The development program consisted of two pivotal studies in subjects with early-stage, 
idiopathic Parkinson's disease. Trials SP512 (Part I) and SP513 (Part I) had similar trial designs 
and endpoints and meet the definition of adequate and well-controlled trials for registration. 
SP512 was a multicenter, double-blind, placebo-controlled, parallel group efficacy and safety 
study conducted in the US and Canada. SP513 was a multicenter, double-blind, double-dunmiy, 
placebo- and ropinirole-controlled, efficacy and safety study conducted in Europe, South Africa, 
the Middle East, Australia, and New Zealand. Both studies were designed in accordance with 
guidance received during the development from the FDA. 

CTD ORGANIZATION 

This electronic submission is formatted as a Common Technical Document (eCTD). The 
following modules are provided in electronic format: 

Module 1: Admdnistrative Information and Prescribing Information 

Module 2: Summary 

Module 3: Quality 

Module 4: Safety 

Module 5: Clinical Study Reports 
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NDA 21-829 
January 19, 2005 
Page 3 of 3 

We have incorporated most aspects of the Integrated Summary of Safety (ISS) into the Module 
2, Clinical Summary of Safety following the ICH guidance for this section. Tables referenced in 
this section are hyperlinked to Module 5. Since all elements of the (ISS) are not captured by the 
ICH guidance for Module 2. we have included an ISS in module 5 which captures those elements 
that are not part of the Clinical Summary of Safety. To clarify the presentation of safety data, 
Module 1 folder, "Correspondence Regarding Meetings" contains a sununary of presentation of 
safety data in response to requests from FDA. This folder also contains our list of IND's and 
NDA's, and a summary of correspondence with FDA over the development of rotigotine. 

This submission is a full electronic submission. As agreed in a teleconference with FDA on 
August 29, 2003 and confirmed at the pre-NDA meeting on December 17, 2003, S AS Transport 
datasets would obviate the need for PDF format case report tabulations in the original 
application. 

One archival copy is being submitted which contains the electronic media along with signed 
paper copies of the cover letter. Form FDA 356h, patent information/certification (Form FDA 
3542a), debarment certification, field copy certification, financial disclosure information (signed 
Form FDA 3454) and a copy of the user fee cover sheet. 

This submission consists of 3 DVDs and is approximately 9 gigabytes in size. All files were 
determined to be virus free using Symantec Antivirus Corporate Edition program version 
9.0.0,338 and H+BEDV Datentechnik GmbH Anti-Vir Professional Edition V.6.29.0.8. . 

We look forward to working with the Division to facilitate the approval of Neupro® for the 
treatment of signs and symptoms of early-stage idiopathic Parkinson's disease. If you have any 
questions regarding this submission, please contact me at (919) 767-2560 (phone) and (919) 767- 
2570 (fax) or in my absence Alan Blumberg, Ph.D., Sr. Director, Regulatory Affairs at (919) 
767-3146. 




Sincerely, 



Betsy J. Waldheim 
Head, US Regulatory Affairs 
Email: betsy.waldheim@schwarzbiosciences.com 



EXHIBIT M 




DEPARTMENT OF HEALTH & HUMAN SERVICES 



Public Health Service 



Food and Drug Administration 
Rockville. IVID 20857 



NDA 21-829 



Schwarz Biosciences, Inc. 
Attention: Betsy Waldheim 
Head, U.S. Regulatory Affairs 
P.O. Box 110167 

Research Triangle Park, NC 27709 



Dear Ms. Waldheim: 

We have received your new drug application (NDA) submitted under section 505(b) of the 
Federal Food, Drug, and Cosmetic Act in response to our November 24, 2004 refusal to file 
letter for the following: 

Name of Drug Product: (rotigotine) transdermal system 

Review Priority Classification: Standard (S) 
Date of Application: January 19, 2005 

Date of Receipt: January 28, 2005 

Our Reference Number: NDA 21-829 

Unless we notify you within 60 days of the receipt date that the application is not sufficiently 
complete to permit a substantive review, we will file the application on March 29, 2005 in 
accordance with 21 CFR 314.101(a). If the application is filed, the user fee goal date will be 
November 28, 2005. 

Under 21 CFR 314.102(c) of the new drug regulations you may request a meeting with this 
Division (to be held approximately 90 days from the above receipt date) for a brief report on the 
status of the review but not on the ultimate approvability of the application. Alternatively, you 
may choose to receive a report by telephone. 

All applications for new active ingredients, new dosage forms, new indications, new routes of 
administration, and new dosing regimens are required to contain an assessment of the safety and 
effectiveness of the product in pediatric patients unless this requirement is waived or deferred. 
We note that you have not fulfilled the requirement. However, since this disease, is not found in 
pediatric patients we are waiving the requirement for pediatric studies for this application. 



NDA 21-829 
Page 2 

Please cite the NDA number listed above at the top of the first page of any communications 
concerning this application. Send all electronic or mixed electronic and paper submission to the 
Central Document Room at the following address: 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Central Document Room (CDR) 

590 1-B Ammendale Road 

Beltsville, MD 20705-1266 

If your submission only contains paper, send it to the following address: 



U.S. Postal Service: 

Center for Drug Evaluation, and Research 
Division of Neuropharmacological Drug Products 
Attention: Division Document Room, 4008 
5600 Fishers Lane 
Rockville, Maryland 20857 



Courier/Overnight Mail: 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Division of Neuropharmacological Drug Products, HFD-120 

Attention: Document Room 4008 

1451 Rockville Pike 

Rockville, Maryland 20852 

If you have any questions, call CDR Teresa Wheelous, Sr. Regulatory Project Manager, at 
(301)594-5504. 

Sincerely, 

[See appended electronic signature page) 

Russell Katz, M.D. 
Director 

Division of Neuropharmacological Drug Products 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 



This is a representation of an electronic record that was signed electronically and 
this page Is the manifestation of the electronic signature. 



/s/ 



Russell Katz 
3/16/05 09:16:44 AM 
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EXHIBIT O 



CALCULATION OF LENGTH OF PATENTTERM EXTENSION FOR A HUMAN DRUG PRODUCT 



1 . Enter the number of days for the testing phase as defined in 37 CFR 1 .775(c)(1 ) 




2379 


2. Enter the number of days for the approval phase as defined in 37 CFR 1 .775(c)(2) 




841 


3. Add line 1 and line 2 and enter the total here 


3220 


4. Enter the number of days of the period of line 2 which occurred prior to the issue date of the patent 




|97 


5. Enter the number of days the period of line 2 during which the applicant failed to act with due diligence as defined in 
37CFR 1.775(d)(1)(ii) 




0 


6. Add line 4 and line 5 and enter the total here 


97 




7. Subtraa line 6 from line 3 and enter the difference here (if less than zero enter 0) 


3123 




8. Enter the number of days of the period of line 1 which occurred prior to the issue date of the patent 




2379 


9. Enter the number of days of the period of line 1 during which the applicant failed to act with due diligence as defined 
in37CFR 1.775(d)0)(ii) 






4/\ e> w^^^ Mr^n fl -ir\fi nn4-ar l-V^a 4'r^'t'^l Kara 

1 0. Add line 8 and line y ana enter tne totai nere 


|2379 ' 




1 1 QiiKtrart linp 1 n f rnm llnp 7 and pnterthe difference here 


744 ' 




1 "5 Pntor thp ni imhpr of dav5 from line 1 




|237? . 


1 ^ Fnt<ar thp niimhpr of dav5 from line 1 0 

I J, til LCI 11 IC iiuiiiwci uajr^ iiviii iw 




2379 


1 A Ci ihktrart Wno 1 from Mnp 1 7 and enter the difference here (if less than zero enter 0) 




jo. 

1" ( 


1 <; Miiltinlu linp 1 4 hv 0 5 (Qn& halfl and enter the amount here 






1 fi <;i iKtrart linp 1 ^ from llnp 1 1 and enter the difference here (if less than zero enter 0) 


1 / 4*1 t 




1 7 Cr»t/ar tho orirtinal pvniration HatP of the Datent 

I / , cnicr LI Itr Ul lull loi CAJ-hi a viv/i i \-ta lis \et li l^i ■ k 


03.18.19 


18. Enter the expiration date of the patent if extended by the number of days on line 16 




fti 11 "Ji 


1 9. Enter the date of the FDA (Food and Drug Administration) final approval 




05.09.07 


20. Limitation set forth in 37 CFR 1 .775(d)(3) 





14 Years 


21 . Add the number of years on line 20 to the date on line 1 9 and enter the revised date here 


05.09.21 ( 


22. Enter the earlier date appearing on line 1 8 or line 21 


]03.31.21 




23. Enter the original expiration date of the patent (from line 17) 




J03.18.19, 


24. Check one of the following three boxes and enter the listed time period 




|5 Years 






The patent issued after 24/9/84 


5 Years 


1 X 


1 




The patent issued prior to 24/9/84 and no request for exemption as defined in 
37 CFR 1 .775(d)(6)(i) was filed prior to 24/9/84 


5 Years 


1;:: 






The patent issued prior to 24/9/84 and an exemption as defined in 37 CFR 
1 .775(d)(6)(ii) was filed prior to 24/9/84 


2 Years 




1:. .... . 


25. Ac 


id the r 


lumber of years on line 24 to the date on line 23 and enter the revised date here 




|b3:i8.24 ' 


26. Enter the earlier date appearing on line 22 or line 25 


03.31.21 




27. Enter the original expiration date of the patent (from line 1 7) 


03.18.19 




28. Enter the number of days by which line 26 and line 27 differ here 
This is the length of patent term extension 


|744 r 

1 





INFORMATION OBTAINED FROM THE U.S. PATENT AND TRADEMARK OFFICE 



